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NEW COMPOUNDS Huvudfaxen Ko»on 



TECHNICAL FIELD 

The present invention relates to novel compounds, to 
compositions comprising the compounds, to processes for their preparation, as well 
as to the use of the compounds for the preparation of a medicament 



BACKGROUND ART 

Many disorders and conditions of the central nervous system are influenced 
by the serotonergic neurotransmitter system. For example, serotonin (5- 
hydroxytxyptamine; 5-HT) has been implicated in a number of disorders and 
conditions that originate in the central nervous system. The serotonin receptors are 
divided into seven main classes 5-H1V 5-HT,. Additionally, the 5-HT 2 family of 
serotonin receptors is subdivided into the S-HT 2A , 5-HT 2B and 5-HT 2C receptor 
subtypes. For reviews dealing with the classification and function characteristics of 
serotonin receptors, see for example: Hoyer, D. et al. Pharmacol. Rev. 1994, 46, 157- 
203; Saxena, P.R. Pharmacol. Ther. 1995, 66, 339-368; Barnes, N.M. et al. 
Neuropharmacol. 1999, 38, 1083-1152; Roth, B.L. et al. Pharmacol Ther. 1998. 79, 
231-257. 

The 5-HT2A receptor subtype is expressed in the human brain, including 
many cortical, limbic, and forebrain regions and is postulated to be involved in the 
modulation of higher cognitive and affective functions. The 5-HT2A receptor subtype 
is also expressed on mature blood platelets where it mediates, in part, platelet 
aggregation, one of the initial steps in the process of vascular thrombosis. Several 
lines of evidence strongly implicate the 5-HT^ receptor subtype in the etiology of 
such medical conditions as hypertension, thrombosis, migraine, vasospasm, 
ischemia, depression, anxiety, schizophrenia, obsessive-compulsive disorder, sexual 
function disorders, sleep disorders, and eating disorders, such as anorexia nervosa. 
They may further be effective in the lowering of intraocular pressure and may 
therefore be beneficial in treating glaucoma (cf. T. Mano et al. and H- Takaneka et 
al., invest Ophthalmol. Vis Sci. 1995, 36, 719 and 734, respectively). The compound 
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(4>aK2^imethoxyphenyl>l -[2^ 
(also known as M-100907) has been shown to be a potent antagonist of human 5- 
HTja receptors and is described in WO 91/18602. 

The 5-HT 2A receptor subtype has further been suggested to be involved in 
urological disorders such as diabetic nephropathy and urinary incontinence (diabetic 
nephropathy, see: Ishimura, E. et al. Nephron 1997, 76, 227-229; urinary 
incontinence, including coexisting diabetes, see: Kodama, M. et al. Int. J. Urol 2000, 
7, 231-235 and Ichiyanagi, N. et al. J- Urol. 2002, 168, 303-307). 

Compounds that have an effect on the 5-HT 2A receptor may therefore have a 
therapeutic potential in the treatment of disorders like those mentioned above. 



INFORMATION DISCLOSURE 

Various classes of compounds have been disclosed to act as antagonists at the 
5-HT2A receptor. For example, 4-aryl- or 4-heteroarylpiperazines such as those 
IS described in J. Med. Chem. 1991 , 34, 2477- , Chem. Pharm. Bull. 1987, 35, 1919-, 
Bioorg. Med. Chem. Lett. 1997, 7, 1635-1638, and Arch. Phann. 1995, 328, 659- 
666. Other compound classes reported to act as S-HTja antagonists are disclosed in 
WO 0114332, WO 0004017, WO 0043362, WO 0107434, WO 0107435 and WO 
0151469. A further class of 5-HTja antagonists is represented by the AT-aralkyl- 
20 piperidine-methanol derivatives disclosed in US Patent no. 5,1 69,096, encompassing 
M-100907 mentioned above. The class of 5-HT 2A antagonists disclosed in U.S. 
Patent 5,1 69,096 sire claimed to be useful in the treatment of a variety of disease 
states such as anorexia nervosa, variant angina, Raynaud's phenomenon, coronary 
vasospasms, hypertension, profylacuc treatment of migraine, cardiovascular diseases 
25 such as hypertension, peripheral vascular disease, thrombotic episodes, 

cardiopulmonary emergencies and anythmias, and has anesthetic properties. See also 
tj.s. patents no. 4.877,798 (fibromyalgia); U.S. Patent no. 4,908,369 (insomnia); 
U.S. Patent no. 5,106,855 (glaucoma); U.S. Patent no. 6,004,980 (anxiety, Raynaud's 
phenomenon, cardiac arrythmia; extrapyramidal symptoms; drug abuse, anorexia, 
30 fibromyalgia); EP 337136 (treatment of extrapyramidal side effects associated with 
neuroleptic therapy). Psychotic illness such as schizophrenia and mama, among other 
indications are disclosed uses for M-100907 in U.S. Patent no. 5,134.149. The use of 
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M-100907 for the treatment of various developmental neurological disorders such as 
autism and attention deficit hyperactivity disorder is disclosed in WO 99/56750. The 
use of M-100907, and prodrugs thereof, for the treatment of symptoms of dementia, 
such as Alzheimer's disease, is disclosed in WO 01/89498. The use of M-100907 for 
s the treatment of ohsessive-compulsive disorders (OCD) is disclosed inU.S. Patent 

no. 5,618,824. 

Ketanserm (3-[2-[4-(4-fluorobenzo^ 
quinazolinedione) is a 5-HTj* antagonist that has been on certain markets for 
hypertension and is patented by Janssen in EP 13612 B. The use of ketanserin for the 
10 treatment of glaucoma is disclosed in EP 522226 (cf. Ophthalmologica 2001,215, 
419-423). 

Satpogrelate (butanedioic acid, mono[2-(dimemylainmo)-l-[[2-[2-(3- 
memoxyphenyl)ethyllphenoxy3methyl]ethyl] ester, MCI-9042; Anplag™), 
Mitsubishi, Japan, is a 5-HT 2A antagonist used for the treatment of thromboembolism 
IS in Japan and is disclosed in EP 72942 B. The use of satpogrelate for the treatment of 
glaucoma is disclosed by Mitsubishi in EP 695545 and by Senju Pharmaceutical in 
CA 2144810. Satpogrelate is also reported to have therapeutic potential in the 
treatment of diabetic complications (cf. Hotta, N. et al. Clin. Drug Invest. 1999, 18. 
199-207; Kobori, S. et al. Int Congr. Ser. 2000, 1209, 283-286). 

The 5-HT 2A antagonist ampenmde (4^4,4-bis(4-fluoiopbenyl)butyl^-ethyl- 
1-piperazmecarboxamidc) has been disclosed to possess antipsychotic properties and 
was first claimed by Pharmacia's subsidiary Ferrosan in the patent 
DE 02941880. Its use for the treatment of substance abuse is disclosed in the 

associated patent WO 0921621 1 . 

Ajinomoto is developing the 5-HTja antagonist and platelet aggregation 
inhibitor. AT-1015 (N-[2-{4-(5H-dfteii20[a,^cyclohepten-5- 
yl 1 dcne)piperidmo}emyl]-l-fonnyl-4-piperidmec a rboxamid e nvmohydrochloride 
monohydrate) for the potential treatment of thrombotic conditions (cf. European 
Journal of Pharmacology 2001 , 433(2-3), 157-162). 
30 Senju Pharmaceuticals has disclosed a series of 1,5-benzoxa-thiepine 

derivatives (e.g., methyl 7-memox y -3^xo-3,4^ydro-2Jf-l,5-benzoxatmepin^- 
carboxylate) in US 5538974 and which are stated to be serotonin S 2 receptor 
antagonists and being useful for the treatment f glaucoma. 
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WO 00/64441 discloses, inter alia* a series of known 5-HT 2A antagonists 
(e.g., M-100907) for therapeutic or prophylactic treatment of disoidere involving 
bronchoconstriction. 

Some structurally related compounds to those of formula (I) in the present 
invention are disclosed in J. Med. Chem. 1981, 24, 93-101 and in GB 1,440,722. 
Particular compounds are 3-piperazm-l-yl-l//-quinoxaUn-2-one, l-methyl-3- 
piperazm-l-yl-lH^umoxalm-2-one,3^4-memyl-pi^^ 
one, and 3Kl-piperazmyl)-l-t2-(dta^ 

l-Bcnzyl-3-(4^memyl-piperazm-l-yl)-l^uinoxalm^ is disclosed in Chem. 
Pharm.Bull. 1993,41, 1832-1841. 

WO 00/76984 discloses pyrazinyl ether compounds that bind to the 5-HT 2C receptor. 

SUMMARY OF THE INVENTION 

The present invention provides a new class of antagonists of the human 
5-HTja receptor of general formula (I): 



R 




R 1 



<D 



* — 



m * * 



Wl 



n represents 0, 1, 2, 3, or 4; 

R 1 is H or C,.«-alkyl, aryl-Ci-Cj-alkyi, heteroaryl-C , -C j-alkyl, 2- 
hydroxyethyl, methoxy-Cj-Gralkyl. CQ-alkoxycarbonyl; wherein 

any aryl or heteroaryl residue may be substituted with C M -alkyl, Ci-»- 
alkoxy, C^-alkylthio, halogen, trifluoromethyl, trifluoromethoxy or cyano; 
R 2 and R 3 each, independently, represent H or Cffc; 
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R* and R 5 each, independently, represent H, halogen, methyl, or together with 
the ring, to which carbon atoms they are attached, form a ltf-qumoxalin-2-one 
nucleus; and 

R 6 represents aryloxy, heteroaryloxy, arylthio, hetcroarylthio, aryl-NH, 

heteroaryl-NH, aryl, or heteroaryi; wherein 

any aryl or heteroaryi residue, alone or as part of another group, may 
be unsubstituted or substituted. Where substituted, one, two, three, four or 
five substituents may be present, preferably one or two for non-halogen 
substituents, and are independently selected from aryl, aryl-C,. 2 -aDcyi, 
arylcarbonyi, heteroaryi, heteroaryl-Cr alkyl, heteroarylcarbonyl, aryloxy, 
heteroaryloxy, arylthio, hetcroarylthio, arylamino, heteroarylamino, C 3 -6- 
cycloalkyl, C«-cycloalkytoxy, C^-cycloalkylcarbonyl, C^-aDcyU Cm- 
alkanoyl, CWalkynyl, Cj-s-alkenyl, or fluoro-C^-alkyloxy, halogen, 
trifluoromethyl, mtro, cyano, trifluoromethoxy, trifluoromethylthio. d*- 
alkoxy, C^-alkyhnio, C,^-alkylamino, Ci^-dialkylamino. hydroxy or oxo; 



any aryl or heteroaryi residue as substituents on aryl or 
heteroaryi, alone or as part of another group, in turn may be 
substituted in one, two, three, four or five positions, preferably one, 
independently of each other by Ci-4-alkyl, C^-alkoxy, CM-aDcylthio, 
halogen, trifluoromethyl, trifluoromethoxy, or cyano; 
and phannaceutically acceptable salts , hydrates, geometrical isomers, 
tautomers, optical isomers, J^-oxides and prodrug forms thereof; with the provisos 
that: 

R 2 and R 3 are not both CH 3; 

when R\ R 2 , R* and R s are H and R 3 is H or CHj, then R 6 is not 3- 
pyridyloxy, 6-methyl-2-nitro-3-pvridyloxy. or 2-chloro-3-pyridyloxy, 

when n = 0, then R 6 is not aryloxy, heteroaryloxy, arylthio, heteroarylthio, 

aryl-NH or heteroaryl-NH; and 

the compound of formula (I) is not i-ben2yl-3-(4-memyl-piperazin-l-yl>lH- 

quinoxalin-2-one. 
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The compounds of the present invention may be regarded as structural 
isomers of compounds represented by formula (lb), wherein X, is O, disclosed in 
WO 00/76984. 

fa case the compounds of formula (I) can be in the form of optical isomers, 
the invention comprises the racemic mixture as well as the individual enantiomers as 
such. 

In case the compounds of formula (I) contain groups, which may exist in 
tautomeric forms, the invention comprises the tautomeric forms of (he compounds as 

well as mixtures thereof. 

In case the compounds of formula (I) can be in the form of geometrical 
isomers, the invention comprises the geometrical isomers as well as mixtures thereof. 

According to another aspect, the invention provides the compounds according 
to formula (I) above for use in therapy in a number of disease states. 

Still another aspect of the invention provides a pharmaceutical composition 
comprising a compound according to formula (I) above as the active ingredient, 
preferably together with a pharmaceutically acceptable carrier and, if desired, other 

pharmacologically active agents. 

In yet another aspect, the invention provides a method for the treatment of a 
human or animal subject suffering from a serotonin-related disorder or condition, 
particularly 5-HT2A receptor-related, such as angina, Raynaud's phenomenon, 
intermittent claudication, coronary or peripheral vasospasms, hypertension, 
fibromyalgia, thrombotic illness (including stroke), memory disorders, such as 
Alzheimer's disease; schizophrenia; obsessive-compulsive disorder, mood disorders; 
autism; anxiety disorders; depression disorders (including depression with coexisting 
diabetes), sexual function disorders, sleep disorders such as insomnia, pain; 
substance abuse; extrapyramidal symptoms (e g-, associated with neuroleptic drug 
therapy using drugs such as, for example, haloperidol and chlorpromazine); 
Parkinson's disease; glaucoma; urinary incontinence (including urinary inc< 
with co-existing diabetes); menopausal and post-menopausal hot flushes; 
bronchoconstnetion disorders; eating disorders, such as binge eating disorders, 
anorexia nervosa and bulimia; diabetic comphcations such as nephropathy, 
neuropathy and retinopathy. 



HI 



ice 



13:08 FAX 46 8 697 35 03 BIOYIWM PATENTS 

46 8 697 35 03 



-7- 



-> PRV KASSAN 



*0 



15 



@J Oil 

Ink. t. Patent- och reg.vertet 
0 -07- 1 9 



Huvudfaxen Kassan 

Another aspect of the invention relates to the use of the compounds f 
formula (I) for the manufacture of a medicament for the treatment of a serotonin- 
related disorder or condition, particularly 5-HT 2A receptor-related, such as angina, 
Raynaud's phenomenon, intermittent claudication, coronary or peripheral 
vasospasms, hypertension, fibromyalgia, thrombotic illness (including stroke), 
memory disorders, such as Alzheimer's disease; schizophrenia; obsessive- 
compulsive disorder, mood disorders; autism; anxiety disorders; depression disorders 
(including depression with coexisting diabetes), sexual function disorders, sleep 
disorders such as insomnia, pain; substance abuse; extrapyramidal symptoms (e.g., 
associated with neuroleptic drug therapy using drugs such as, for example, 
haloperidol and chlorpromazine); Parkinson's disease; glaucoma; urinary 
incontinence (including urinary incontinence with co-existing, diabetes): menopausal 
and post-menopausal hot flushes; bronchoconstriction disorders; eating disorders, 
such as binge eating disorders, anorexia nervosa and bulimia; diabetic complications 
such as nephropathy, neuropathy and retinopathy. 

Finally a method for modulating 5-HT2A receptor function is an aspect of the 

invention. 



DETAILED DESCRIPTION OF THE INVENTION 
20 According to the present invention, a class of novel compounds that bind to 

the human 5-HT2A receptor has been developed. The compounds act as receptor 
antagonists at the human S-HTia receptor and may therefore be used for the 
treatment of serotonin-related disorders or conditions, particularly 5-HT 2 a receptor- 
related. 

25 First, the various terms used, separately and in combinations, in the above 

definition of the compounds having the general formula (I) will be explained. 

The expression "C w alky!" refers to straight-chained and branched aHcyl 



30 



containing 



• OJi I 



1 to 6 carbon atoms. Particular C1-6 alkyl groups are methyl, 
ethyl, n-propyl, isopropyt, tert-butyl. and n-pentyl. 

Derived expressions such as " C U6 alkoxy" and " Ci-s alkylthio" are to be 

constructed accordingly. 
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The expression "C 2 . 6 aikenyl" as used herein refers to straight-chained and 
branched aikenyl groups containing from 2 to 6 carbon atoms. Typical examples 
include vinyl, allyl (2-propenyl), dimethylallyl and butenyl groups. 



Huvudfaxon Kossan 



■m • 


M 








and 

branched alkynyl groups containing from 2 to 6 carbon atoms. Typical examples 
include ethynyl and propargyi groups. 

The expression "C 2 -6 alkanoyl" as used herein refers to st 
branched alkanoyl groups containing from 2 to 6 carbon atoms. Typical examples 

include acetyl, propionyl, n-butanoyl. 

By "heteroatom" is meant nitrogen, oxygen, sulphur, and in heterocyclic rings 
(including heteroaromatic as well as saturated and partially saturated heterocyclic 

rings), also selenium. 

The teim "aryl" is intended to include aromatic rings (monocyclic or bicyclic) 
having from 6 to 10 ring carbon atoms, such as phenyl, 1-naphthyl, 2-naphthyl, 
1 ,2,3,4-tetrahydrtmaphthyl and indanyL The aryl group can be linked to the 
remainder of the molecule via a carbon atom in any ring. 

The term "heteroaryl" means a mono- or bicyclic aromatic ring system, only 
one ring need be aromatic, and the said heteroaryl moiety can be linked to the 
remainder of the molecule via a carbon or nitrogen atom in any ring, and having 
fiom S to 10 ring atoms (mono- or bicyclic), in which one or more of the ring atoms 
are other than carbon, such as nitrogen, sulphur, oxygen and selenium. Examples of 
such heteroaryl rings are pyrrole, imidazole, thiophene, finran, thiazole, isothiazole, 
thiadiazole, oxazole, isoxazole, oxadiazole, pyridine, pyrazine, pyrimidine, 
pyridazine, pyrazole, triazole, tetrazole, chroman, isochroman, coumarin, quinoline, 
quinoxaline, isoquinoline, phthalazine, cinnoline, quinazoline, indole, isoindole, 
indoline, isoindolinc, benzothiophene, benzofuran, 23-dihydrobenzofuran, 
isobenzofuran, benzoxazole, 2H-chromene, benzisoxazoi, 1,3-benzooxathiole, 2,1,3- 
benzoxadiazole, benzothiazole, 2,1,3-benzothiadiazole, 2,1 ,3-benzoselenadiazole, 
benzimidazole, indazole, 2,3-dihydro-l > 4-benzodioxine, 1,3-benzodioxole, 1,2,3,4- 
tetrahydroquinoline, 3,4-dihydro-2tf- 1 ,4-benzoxazine, 1,5-naphthyridine, 1,8- 
naphthyridine, 3 ,4-dihydro-2i/-pyrido [3 ,2~b]~l ,4-oxazine, and 2,3-dihydro-l,4- 
benzoxathiine. If a bicyclic aryl or heteroaryl ring is substituted, it may be substituted 
in any ring. 
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Halogen includes fluorine, chlorine, bromine or iodine, preferably fluorine, 
chlorine or bromine. Fluorine is a preferred halogen when it is part of R 6 as 
substituent. 

Where it is stated above that aryl and heteroaryl residues may be substituted 
(in one or more positions), this applies to aryl and heteroaryl per se as well as to any 
combined groups containing aryl or heteroaryl residues, such as heteroaryl-C: j-alkyl 

and arylcarbonyl, etc. 

The term 'W-oxides" means that one or more nitrogen atoms, when present in 

a compound, are in J^-oxide form (N— *0). 

The term "prodrug forms" means a pharmacologically acceptable derivative, 
such as a carbamate or an amide, which derivative is biotransformed in the body to 
form the active drug. Reference is made to Goodman and GUman's, The 
Pharmacological basis of Therapeutics, 8* ed., McGraw-Hill, Int. Ed. 1992, 
"Biotransformation of Drugs, p. 13-15. 

"Phannaceutically acceptable" means being useful in preparing a 
pharmaceutical composition mat is generally safe, non-toxic and neither biologically 
nor otherwise undesirable and includes being useful for veterinary use as well as 

human phannaceutical use. 

"Phannaceutically acceptable salts" mean salts which are phannaceutically 
acceptable, as defined above, and which possess the desired pharmacological 
activity. Such salts include acid addition salts formed with organic and inorganic 
acids, such as hydrogen chloride, hydrogen bromide, hydrogen iodide, sulfuric acid, 
phosphoric acid, acetic acid, glycolic acid, maleic acid, malonic acid, malic acid, 
oxalic acid, toluenesulphonic acid, methanesulphonie acid, fumarie acid, succinic 
acid, tartaric acid, citric acid, benzoic acid, ascorbic acid and the like. 

The expression "comprising" means 'Including but not limited to." Thus, 
other non-mentioned substances, additives or carriers may be present 

"Extrapyramidal symptoms" are symptoms that may manifest upon 
administration of neuroleptic drugs. The symptoms include aparlrinscnian-lflce 
syndrome wherein the patient experiences muscular rigidity and tremors. Some 
experience akathesia and acute dystonic reactions. 
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The expressions «W-*-BOC derivative" or "AT-f-BOC intermediate as 
mentioned in the Exemplary Section, refers to a compound of formula 0) ***re * l is 
f-butoxycarbonyl (f-BOQ- 



Preferred 
wherein 

n = l; 



of the invention are compounds of formula (I) 



R\ R 2 , R 3 , R* and R 5 each are H; and 

R 6 is phenoxy, where the phenyl ring of the said phenoxy group may be 
unsubstituted or substituted. Where substituted, one, two, three, four or five 
substituents may be present, which may be the same or different, preferably one or 
two for non-halogen substituents. Examples of preferred substituents on the said R* 
phenoxy group are independently selected ftom halogen, 2-propenyU CrQ-alkyl, 
C-Ce-alkoxy, trifluoromethyl, phenyl, phenoxy, benzoyl, and Cj-s-cycloalkyl; 
wherein any of the phenyl, phenoxy or benzoyl in turn may be substituted in one, two 
or three positions, preferably by halogen. Even more preferably, R 6 is substituted 
with 2,4,5-trifluorophenoxy, 3-fluoiophenoxy, 4-fluorophenoxy, 2,4- 
difiuorophenoxy, 2,3,4-trifluorophenoxy, 2-fluoro-4-chlorophenoxy, 4- 
bromophenoxy, and 2,3-dichlorophenoxy. 

preferred embodiment of the invention is a compound of formula 



• I MM 



In an 
(I) in which 
n-1; 

R l is Ci-Ce-alkyU 

R 2 , R 3 . R 4 and R 5 each are H; and 

R* is 2,4,5-trifluorophenoxy. 



In still another preferred em 
formula (I) in which 
n-1; 

R\ R 2 , R\ R 4 andR 5 each are H; and 
R 6 is 2-oxo-l ,3-benzoxathiol-6-yloxy 



ent of the invention is a compound of 



it 
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In yet another preferred embodiment of the invention is a compound of 

formula (I) in which 
n=»0; 

R l , R 2 , R\ R* and R s each are H, and 

R« is phenyl, where the said phenyl may be substituted with halogen, 
preferably fluorine, in one, two, three, four or five positions. Even more preferably, 

R 6 represents 2,4,5-trifhiorophenyi. 



Preferred compounds of the general formula (I) above are: 

l.[2-(2-fluoro^mtrophenoxy)cmyl]-3^1-piperazm 

l-{2-[(2-oxo-2//-chromen-7-yl)oxy]emyl}-3-(l-piperazmyl)-2(l^ 

pyrazinone, 

3Kl-piperazmyl>l-[2-(2,4,5-trifluorc^henoxy)emylh2(lfl>-p^ 
3^1-piperazmyl)-l-t2<2,3,5,6-tetrafiuorophenoxy)emyl]-2(l^ 

l-[2-(2,3A5,6^pmtafluorophenoxy)e^ 

pyrazinone, 

l-[2<4^hloro-2-fluorophenoxy)emyl]^ 

l-[2K3<yanophenoxy)emyl]-3Kl-PV«f^y l )- 2 ( l ^y^ I, ^ 
^P^yclopentylphenoxtfe^^ 
1-[2<1 ,2-benzii»xiizol-3-ylc*y^^ 
l-[2-(3-memoxyphenoxy)emyl]-3^1iripera^ 

l-[2K3-«4>utvloxyphenoxy)e*y^ 

l-[24tl,r4riphenyl]-3o*oxy)etoyl]^ 

3<l-piperazinyl>H2-(2,3,4-trifl^^^^ 

H2^23-dicMorophenoxy)emyl]-34^ 

H2^13-beiizodioxol-5-yloxy)emyl]-3-(l-piperaziiiyl>2^ 

1 -[2<2,4-difluorophenoxy)ethyl]-3-(l -piperazmyl)-2(l/0-pyrazmone, 

l-{2-[(2-oxo-l ,3-berizoxatmol^yl)oxy]emyl}-3Kl^ipcrazinyl)-2(lil)- 

pyrazinone, 

l-[2<3-hydroxypheiMxy)emyl]-3Kl-I»perazm^ 
3^1-pipcrazmyl)-H2H6^umoxalmy^^ 



# 

* m <m 
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l-{2-[3WMimetlryla^^ 
2(lH)-one, 

S^l-piperazmylH-^-PKtrifl^^ 
H2<3-fluorophenoxy)ethyl]-3^1- P iper^ 

l-[2-(3-nitrophenoxy)elhyl]-3Kl^iper^ 

H2K3,5Hnflu0iopb^oxy)ethylHKl-P^^^ 

l-PKphenoxy^yll-SKl-piper^y 1 )^ 1 ^^^™^* 

l_[2-(2,6^uorophenoxy)ethyl]-3-(l-piiw^ 
l-P^yanophenoxy^^S^l^iperazinyl^li^pyrazinone, 

l-[2<4Mrifluoromethylphenoxy^ 

l-[2<4-bromophenoxy)ethyl]-3^1^^ 

1^2-{4-phenoxyKphcnoxy)}cAyJ]W 

l-[2-<4-fluoiophe©oxy)ethyl]-3-(l-p^ 

l-[2-(4-isopiopyIphenoxy)e1hyl]^l*^ 

l.[2-{(4-aUyl-2-me&oxy)phenoxy}ethyl>3^1-pipera^yl>2(lfl)- 

pyrazinone, 

l-[2<5,6/7,8-tetrahydro-naph^ 
pyrazinone, 

l-[2<2,6-dmuorophenoxy)ethyl]-3^3-methy^l-pipera2anyI)-2(l/0- 
pyrazinone, 

1 -[2-(4-trifluoromcthylphenoxy)ethyl]-3-(3-methyl-l -piperazinyl>2(l/0- 
pyrazinone, 

l-[2-(4-broxnopheaoxy)ethyl]0-(3.methyl-l.piperaziny^ 

l-(2,4,5-trifluoiobenzyl)-3Kl-p^^yO-2(l/0-pyra«non c » 

H3K2,4,5-triftuoropb^yl)^^ 
l-(2,3^ihydi©-beiizo[l,4]dioxin-2-^ 

pyrazolone, 

l42K2,4,5-ttmuorophenoxy)ethyll-3^4-ff-butyl-l^iperazinyl)-^ 
pyrazinone, 

l-[2K2,4,5-tnfluorophenoxy)efcylW 
pyrazinone, 
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. H2-(2,4,S-trifluoro^^^ 

and 

and their phannacologically acceptable salts and solvates. 

As mentioned above, the compounds of the present invention are usefol for 
the treatment, including prophylactic treatment, of serotonin-related, especially 5- 
m2A receptor-related, disorders and conditions, in a human being or m an annual, 
Eluding e.g. pets, such as angina; Raynaud's phenomenon; intermittent 
claudication; coronary or peripheral vasospasms; hypertension; fibromyalgia, 
thrombotic illness, including stroke; memory disorders, such as Alzneuner s disease; 
schizophrenia; obsesrive^mpulsive disorder, mood disorders; autism; anxiety 
disorders; depression disorders, including depression with coexisting diabetes; sexual 
function disorders; sleep disorders such as insomnia; pain; substance abuse; 
extrapyramidal symptoms (e.g., associated with neuroleptic drug therapy usmg drugs 
such as, for example, haloperidol and chlorpromazine); Parkinson's disease; 
glaucoma; urinary mcontmence,including urinary incontinence with eo-extstmg 
diabetes; menopausal and postmenopausal hot flushes; bronchoconstncUon 
disorders; eating disorders, such as binge eating disorders, anorexia nervosa and 
hulimia; diabetic complications such as nephropathy, neuropathy and retmoparhy. 

The compounds of the present invention in radiolabeled form may be used as 
a diagnostic agent 

PROCESSES FOR PREPARATION 

This invention also relates to methods of making compounds of any formulae 
delineated herein comprising reacting any one or more of the compounds or formulae 
delineated herein including any processes delineated herein. 

in one aspect, the invention is a method of making a compound of formula (0 
delineated herein. The compounds of general formula (I) above maybe prepared by, 
or in analogy with, conventional methods, and especially according to or m analogy 
with the following methods: 
30 Compounds of formula (I) are prepared by reacting a compound of the 

structural foimula (II): 



25 



■ • - 
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•V" 



wherein 

n represents 0, 1, 2, 3 or 4; 

X is OH; and 

R 1 R 2 , R 3 , R 4 and R s are as defined for formula (I); 
with 1 to 10 mote equivalents of an appropriate phenol or thiophenol under 
Mitsnnobu conditions (cf. Org. Reactions 1992, 42, 335-656 and Tetrahedron Lett 
1995, 36, 3789-3792) to produce a compound of formula (I): 



10 



15 




(D 



wherein 



20 



R l R\ R 3 , R*. R 5 and n are as defined for formula CD; 

R< is s'elec'tedfrom aryloxy, heterodoxy, arylthio, heteroaryltbio, aryl-NH, 

or hetero aryl-NH; wherein 

any aryl or heteroaryl residue, alone or as part of another group, may 
he unsubstituted or substituted. Where substituted, one, two, three, four or 
five substituents may be present, preferably one or two for non-halogen 
subsntuents, and are independently selected from aryl, aryl-Ci-r-alkyl. 
arylcarbonyl, heteroaryl, heteroaryl-Cz-alkyl, heteroarylcarbonyl, aryloxy. 



10 FAX 46 8 697 35 03 BIOVITHJM PATENTS 

46 8 697 35 23 

-15- 



PRV KASSAN 



itlyof 



® 019 

Ink. t. Patent- och reg.verket 
?flfl? -07- 1 9 

Huvudfaaen Kassan 

heteroaryloxy, aiylthi , helcroarylthio, arvlamino, hetemarylainino, C„- 
cycloalkyl, C«-cycloalkyloxy. C^-cycloalkylcarbonyl, Cw-aUcyl, Cw- 

Cw-alkynyl, CM-alkenyl, or fluoro-C w -alkyloxy, halogen, 

trifluoromethyl, mtro, cyano, tnfluoiomethoxy, trifluoiomethyltbio, Cw- 
dkoxy, Q^-alkylthio, C^-alkylamino, CM-dialkylamino, hydroxy or oxo; 
wherein 

any aryl or heteroaryl residue as substituents on aiyl or 

heteroaryl, alone or as part of another group, in turn may be 

substituted in one or more positions, preferably one, indep 

each other by C M -alkyl, C^-alkoxy, CM-alkylthio, halogen, 

trifluoromethyl, trifluoiomethoxy, or cyano. 
Typically, the said Mitsunobu reaction is carried out in the presence of diethyl 
azodicaxboxylate (DEAD) or l,l'-azobis(^-dimethylfonTuinude (TMAD), 
preferably TMAD, and triphenylphosphine or tri-/»-butylphosphine, preferably 
triphenylphosphine, in a solvent such as AT^methylfonnamide (DMF), 
dichloromethane or tetrahydrofuran (THF), especially DMF, or in a suitable mixture 
of solvents, such as THF:DMF, at -25 to 50 °C, typically at room temperature, for 1- 
48 hours. 

For compounds of formula (I) where R 1 is H, R 1 in the corresponding 
intermediate of formula (II) is a suitable protecting group, preferably tert- 

butoxyearbonyl (f-BOC) or trityl. 

The intermediates of formula (H) may be prepared according to the 

methodology described in WO 00/76984. 

The method described above producing a compound of formula (I) from a 
compound of formula (H) may produce a mixture of structural isomers containing the 
desired compound of formula (I) according to the current invention and the 
corresponding structural isomer of formula (lb) disclosed in WO 00/76984. The nmo 
of the two structural isomers may vary depending on the experimental conditions 
used. These compounds may be conveniently separated by conventional techniques 
including chromatography, such as column chromatography on silica gel or 
preparative HPLC The identity of the individual structural isomers may be 

' • . «,.„.v. .« nndear maenetic resonance (NMR) 



2002 07/19 IS: 11 FAX 46 8 697 35 03 BIOVITM.M PATENTS 

46 8 697 35 03 

BV-1031 SE 

-16- 



+ PRV KASSAN ©020 

Ink. t Patent- och reg.veftet 



WO -97- 1 9 

HuYudfoxsn Kossan 



spectroscopy, including proton and carbon NMR ( ! H NMR and l3 C NMR) 
spectroscopy, and infrared spectroscopy (IR). 

Alternatively the compounds of formula (I) can also be prepared by 

a compound of formula (TV), 



10 



15 



20 



T - 



T I 



(IV) 



wherein 

Hal is halogen, typically chlorine; and 

R l , R 2 , R 3 , R 4 , and R 5 are as defined for formula (I); 
with an alkali metal or alkaline earth metal basic salt , eg., a hydroxide or carbonate 
such as NaOH or KjCCfe, in aqueous media, such as watendimctyl sulfoxide 
(DMSO), at 25 to 150 °C, to produce a compound of formula (V), 



H 



R 4 ^N N' , 

R S ^V N ^R 1 
R 2 




(V) 



wherein R 1 , R 2 , R 3 , R 4 , and R s are as defined for formula (I), followed by N- 
alkylation of the compound of formula (V) by reaction with a compound of formula 

(VI), 

R'-CH^Oy-Y m 

wherein 

nis 0, 1,2, 3 or 4; 

Y is a suitable leaving group such as mesylate, tosyiate, chlorine, bromine or 
iodine; and 

R* represents aryloxy, heteroaryloxy, arylthio, heteroarylthio, aryl-NH, 
heteroaryl-NH, aryl, or heteroaryl; wherein 
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any aryl or heteroaryl residue, alone or as part f another group, may 
be vmsubstituted or substituted. Where substituted, one, two, three, four or 
five substituents may be present, preferably one or two for non-halogen 
snbstituents, and are independently selected from aryl, aryl-Cij-alkyl, 
arylcarbonyl, heteroaryl, heteroaryl-Ci-a-alkyl, heteroaylcarbonyl, aryloxy, 
heteroaryloxy, aryltbio, heteroaryithio, arylamino, heteroarylamino, C 3 *- 
cycloalkyl, Cj-6-cycloalkyloxy, C 3 ^-cyeloalkylcarbonyl, C,_«-alkyl, C 2 -e- 
alkanoyl, C 2 -6-alkynyl, C 2 ^-alkenyl, or fluoro-Ci-ralkyloxy, halogen, 
trifluoromethyl, nitro, cyano, trifluoromethoxy, trifluoromethylthio , C«- 
alkoxy, d^-alkyhhio, C,^-alkylamino, C,^-dialkylamino, hydroxy or oxo; 
wherein 

any aryl or heteroaryl residue as substituents on aryl or 
heteroaryl, alone or as part of another group, in turn may be 
substituted in one or more postions, preferably one, independently of 
each other by Ci^-alkyl, Ci^-alkoxy, CM-alkyKhio, halogen, 
trifluoromethyl, trifluoromethoxy, or cyano; 
typically in the presence of a base such as an alkali metal hydride, such as sodium 
hydride, or sodium or potassium ferf-butoxide (r-BuONa or r-BuOK), or potassium 
carbonate ot caesium carbonate or the like in a suitable solvent such as THF, 
dioxane, diglyme, 1,2-dimemoxyethane, or acetonitrile, suitably at an elevated 
temperature, typically the reflux temperature of the solvent employed. The said N- 
alkylation reaction may be carried out in the presence of sodium iodide or potassium 
iodide in cases where Y in formula (VT) is other than iodine. 

For compounds of formula (I) where R l is H, R 1 in the intermediate of 
formula (V) is a suitable protecting group, preferably rerf-butoxycarbonyl (r-BOQ or 
trityl. 

The intermediates of formula (TV) may be prepared according to the 
methodology described in WO 00/76984. 

When R 1 is a nitrogen protecting group, such as rerr-bntoxycarbonyl (r-BOC) 
or trityl, the subsequent AWeprotection is carried out by conventional methods such 
as those described in Protective Groups in Organic Synthesis, John Wiley & Sons, 
1991. 
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An obtained compound of formula (I) above may be converted to anouW 
compound of formula (I) by methods well known in the art 

The process that is described above may be carried out to give a compound of 
the invention in me form of a free base or as an acid addition salt A 
5 pharmaceutical* acceptable acid addition salt may be obtained by dissolving the free 
base in a suitable organic solvent and treating the solution with an acid, in 
accordance with conventional procedures for preparing acid addition salts from base 
compounds. Examples of addition salt forming acids are maleic acid, malic acid, 
fomaric acid, succinic acid, methanesulfonic acid, acetic acid, oxalic acid, benzoic 
to acid, hydrochloric acid, sulphuric acid, phosphoric acid, and the like. 

The compounds of formula (I) may possess one or more chiral carbon atoms, 
and they may therefore be obtained in the form of optical isomers, e.g. as a pure 
enantiomer, or as a mixture of enantiomers (racemate) or as a mixture containing 
diastereomers. The separation of mixtures of optical isomers to obtain pure 
enantiomers is well known in the art and may, for example, be achieved by fractional 
crystallization of salts with optically active (chiral) acids or by chromatographic 

separation on chiral columns. 

The necessary starting materials for preparing the compounds of formula (I) 
are either known or may be prepared in analogy with the preparation of known 

20 compounds. 

In accordance with the present invention, the compounds of formula (T), in 
the form of free bases or salts with physiologically acceptable acids, can be brought 
into suitable galenic forms, such as compositions for oral use, for injection, for nasal 
spray administration or the like, in accordance with accepted pharmaceutical 
25 procedures. Such pharmaceutical compositions according to the invention comprise 
an effective amount of the compounds of formula (I) in association with compatible 
pharmaceutically acceptable carrier materials, or diluents, as are well known in the 
art. The carriers may be any inert material, organic or inorganic, suitable for enteral, 
percutaneous, subcutaneous or parenteral administration, such as: water, gelatin, gum 
30 arabicum. lactose, microcrystaUine cellulose, starch, sodium starch glycolate, 
calcium hydrogen phosphate, magnesium stearate, talcum, colloidal silicon d» 
„ . — 1«~ c^v, — n^Hons mav also contain other pharmacologically — 
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agents, and conventional additives, such as stabilizers, wetting agents, emulsifiers, 

flavoring agents, buffers, and the tik • 

The compositions according to the invention can e.g. be made up in solid or 
liquid form for oral administration, such as tablets, pills, capsules, powders, syrups, 
5 elixirs, dispersable granules, cachets, suppositories and the like, in the form of sterile 
solutions, suspensions or emulsions for parenteral administration, sprays, e.g. a nasal 
spray, transdermal preparations, e.g. patches, and the like. 

As mentioned above, the compounds of the invention may be used for the 
treatment of serotonin-related, especially 5-HT 2A receptor-related, disorders and 
10 conditions in a human being or an animal, such as angina, Raynaud's phenomenon, 
intermittent claudication, coronary or peripheral vasospasms, hypertension, 
fibromyalgia, thrombotic illness (including stroke), memory disorders, such as 
Alzheimer's disease; schizophrenia; obsessiv«ompulsive disorder; mood disorders; 
autism; anxiety disorders; depression disorders (including depression with coexisting 
15 diabetes), sexual function disorders, sleep disorders such as insomnia, pain; 

substance abuse; extrapyramidal symptoms (e g-, associated with neuroleptic drug 
therapy using drugs such as, for example, haloperidol and cUorpromarine); 
Parkinson's disease; glaucoma; urinary incontinence (including urinary incr 
with co-existing diabetes); menopausal and postmenopausal hot flushes; 
20 bronchoconstriction disorders; eating disorders, such as binge eating disorders, 
anorexia nervosa and bulimia; diabetic complications such as nephropathy, 
neuropathy and retinopathy. 

The dose level, frequency of dosage, mode of administration, of foe specific 
compound will vary depending on a variety of factors including the potency of the 
25 specific compound employed, the metabolic stability and length of action of that 

compound, foe patient's age, body weight, general health, sex, diet, mode and time of 
administration, rate of excretion, drug combination, the severity of me condition to 
be treated, and the patient undergoing therapy. 

All references cited herein, whether in print, electronic, computer readable 
30 storage media or other form, are expressly incorporated by reference in their entirety, 
including but not limited to, abstracts, articles, journals, publications, texts, treaties, 
internet web sites, databases, patents, and patent publications. 
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however, _ for ill»*n*v. pwpo«s » no, tafcnd*. to .tai. <h. of <b« 



inv< 



ion. 



EXAMPLES 



Experimental methods 

NMR spectra were recorded on a Broker DPX 400, Broker DRX 500, Jeol 270 or on 
a Varian Unity Inova 400 spectrometer. Column chromatography was performed oi> 
Silica gel 60 (230-400 mesh, E. Merck). The preparative HPLC purification* we« 

10 performed on a YMC OPS-AQ CombiPrep column (50 x 20 mm, t.d. 5 urn parnc e 
size, 120 A), using various gradients of acetonitrile-water containmg 0.1 /o TFA as 
eluent at a flow rate of 30 mL/min, using aLC/MS GUson-Finoigan instrument 
quipped with Gilsonpumps. aDynamaxUV-1 detector and a Finnigan Mass 
detector. Analytical reversed-phase HPLC analyses were carried out on a ACE C8 

1S cohmm (50 x 4.6 mm) using various gradients of acetonitnle-water, contannng 0.005 
M ammonium acetate, at a flow rate of 1 mL/min, using a Waters 2Q LC-MS setup. 
"Speed-vac" refers to a Speed-vac Plus SC250DDA or a Gene-vac DD-4. The 

j.t^m^i nn a Micromass LCT instrument using 

accurate mass analyses were determined on a Micronw* 

electrospray ionisation. The elemental analyses were performed by MikroKemt AB, 
20 Uppsala, Sweden or on an Elementar Vario EL instrument at Biovitrum AB, 

Stockholm, Sweden, and reported results were within ±0.4% of the meoreUc* 

values. Melting points, when given, were obtained on aBuchi Memngpomt B-545. 

Electrothermal IA 9000, or a Gallenkamp MPD350 apparatus and are uncorrected 

The intermediate 2-[3<4-*rr-but^^ 
25 was prepared as described in WO 00/76984. 



* 



* 

» m 
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EXAMPLE 1 

142K2-Fluoro^-nitrophenoxy)ethyl]-3Kl'Pip 
Hydrochloride. 



? 



ci 



20 



2.RuoiD.4-iutrophcaol (732 mg, 4.66 mmol), 2-[3-(4.^-butoxyc a ibon y l.l- 
piperazinyD-pyrazmyloxylethaBol (1375 g, 4.240 mmol) and tripheavlphosphine 
(1.22 g, 4.66 mmol) were dissolved in THF (8 mL) and l.l'-azobi^W- 
dimemylformamide (TMAD; 802 mg, 4.66 mmol) was added in three portions. The 
reaction mixture was stirred at room temperature overnight and then centrifagated. 
The supernatant was concentrated in vacuo. The residue was dissolved in ethyl 
acetate (EtOAc) and washed with 5% NaHC0 3 and brine. The organic layer was 
concentrated in vacuo and me residue purified by flash-chromatography using 
EtOAc/toluene (4:6) as eluent to give 451 mg (23 %) of the tide compound as its N-t- 
BOC derivative. The N-t-BOC intermediate (440 mg, 0.949 mmol) was treated with 
trifluoroacetic acid (TFAyCH 2 Cfe/H 2 0 (36:60:4, 3.6 mL) for 45 min. The solution 
was concentrated in vacuo and the residue precipitated with ether. This material was 
dissolved in 50% aqueous MeOH (15 mL) and passed through an anion exchange 
resin (Dowex-1 X8, CI", 4 g) eluting with 50% aqueous MeOH. Evaporation of the 
solvent in vacuum gave the title compound. Yield 364 mg (96 %), mp 105-108 «C; 
MS-EI mtt 363 (M)*. Anal. (CwHisNsQJF ■ 1.1 HC1 • 0.2 IfeO) C, H.N- 
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Diethyl azodicarboxylate (DEAD; 0.63 mL, 4.0 mmol) was added over 20 min to a 
stirred mixture of 7-hydroxycoumarin (713 mg, 4.40 mmol), 2-[3-<4-rert- 
butoxycarb<myl-l-pip<^vl>pyrazmyloxy]ethanol (1.29 g, 4.00 mmol) and 
triphenylphosphine (1.05 g, 4.00 mmol) in THF (15 mL). The reaction mixture was 
stirred at room temperature overnight. Removal of solvent in vacuum and 
purification of the residue by repeated chromatography on silica gel using 
EtOAc/toluene and CH 2 Cl 2 /MeOH (96:4) as eluents, respectively, gave 871 mg 
(46%) of the title compound as its N-t-BOC derivative. The W-r-BOC intermediate 
(800 mg, 1.71 mmol) was treated with TFA/CH 2 CVH 2 0 (40:55:5; 4.2 mL) for 70 
min. The solution was evaporated and the residue precipitated with ether. This 
material (843 mg) was dissolved in 50% aqueous MeOH (10 mL) and passed through 
an anion exchange resin (Dowex-1 X8, CI", 5 g) eluting with 50% aqueous MeOH. 
The resulting hydrochloride salt of the title compound was Anther purified by 
chromatography on UChroprep RP-18 (Merck) reversed phase silica gel (5 x 2.5 cm) 
eluting with 25% CH 3 CN in 0.02 M HC1. The product-containing fractions were 
pooled, concentrated in vacuo and freeze-dried to furnish 600 mg (85%) of the title 
compound. MS-EI m/z 368 (M)* Anal. (C 19 H 20 N4O 4 • HC1 • 0.7 H 2 0) C, H, N. 
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EXAMPLE 3 

3_(l-Piperazmyl>l-[2-(2,4,5-trir^ 
Hydrochloride. 




CI 



2,4,5-Trifluorophenol (533 mg, 3.60 mmol), 2-t3-(4-ferr-butoxycarboiiyl-l- 
piperaanyll-pyraziiiyloxylethanol (972 mg. 3.00 mmol). TMAD (619 mg. 3.60 
mmol) and polymer-bound triphenylphosphine (Fluka) (1.2 g. 3.6 mmol) were 
shaken in CrfeCfe (10 mL) under nitrogen for about 2 1 h. The polymer was filtered 
off and washed with CH 2 C1 2 . The solvent was evaporated and the residue was 
dissolved in CHCh and washed with 1 M Na z C0 3 and brine. Removal of solvent in 
vacuo and purification of the residue by column chromatography on silica gel using 
CHClj - CHCiyMeOH (98:2) as eluem gave 791 mg (58%) of the title compound 
as its AT-f-BOC derivative. The N-t-BOC intermediate (700 mg, 1 .54 mmol) was 
treated with TFA/CrfeCla/HjO (42:53:5; 4 mL) and kept at room temperature for 50 
min with stirring. The solution was concentrated and the residue precipitated with 
MeOH/ether. This material was dissolved in 50% aqueous MeOH and passed 
through an anion exchange resin (Dowex-1 X8, CI", 4 g) eluting with 50% aqueous 
MeOH. Evaporation of the solvent in vacuum gave the title compound. Yield: 513 
mg (85%); mp 193-195 «C; MS-EI m/z 354 (Mf; HRMS m/z calcd for 
CjHnF^Qz (M)* 354.1304, found 354.1301 . Anal. (dsHnFj^Oj • HC1) C, a 

N. 
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EXAMPLE 4 

3-(l -Piperazinyl)- 1 -[2-(2 ,3 ,5 ,6-tetadl«orophenoxy)ethyl]-2( ll^-pyrazinone, 
Hydrochloride. 

F 
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ci 



2,3,5,6-Tetrafluorophenol (556 mg, 3.35 mmol), 2-[3<4-rerf-butoxycaibonyl-l- 
P iperazmyl>pyrazmyloxy3ethanol (1.01 g, 310 mmol) and triphcnyiphosphine (813 
mg, 3.10 mmol) were dissolved in THF (10 mL) and TMAD (533 mg, 3.10 mmol) 
was added in three portions over 50 min. The reaction mixture was stirred at room 
temperature overnight. A small amount of a white precipitate was filtered oft The 
filtrate was evaporated, redissolved in ether and filtered again. The filtrate was 
washed with 5% NaHC0 3 and brine, concentrated in vacuo, and the residue purified 
by flash chromatography using EtOAc/toluene (3 :7 followed by 1:4) as eluent This 
gave 584 mg (40%) of die title compound as its Af-f-BOC derivative. The N-t-BOC 
intermediate (568 mg, 1.20 mmol) was treated with TFA/CHjCtyHzO (42:53:5; 3.1 
mL) at room temperature for 50 min with stirring. The solution was evaporated and 
the residue precipitated with MeOH-ether. This product was dissolved in 50% 
aqueous MeOH and passed through an anion exchange resin (Dowex-1 X8, CI", 4 g) 
eluting with 50% aqueous MeOH. Evaporation of the solvent in vacuum gave the 
title compound. Yield: 453 mg (92%); mp 196-198 °C (dec ); MS-EI m/z 372 <M)* 
HRMS m/z calcd for CxfrrfJiSh (M) + 372.1209, found 372.1196. Anal. 
(CeHieF^Oj - HC1) C,H,N. 
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EXAMPLES 

H 2-(2,3A5,6-Pei^^ 

Hydrochloride. 

F 




CI 



Pentafiuorophenol (608 mg, 3.30 nimol). 2 -[3-(4- t erf4,utoxycarbonyl-l^ip«a Z inyl)- 
pyrazfoyloxylethanol (1-01 g, 3.10 mmol) and triphenylphosphine (813 mg, 3.10 
mmol) were dissolved in THF (5 mL) and TMAD (533 mg. 3.1 mmol) was added in 
three portions. The reaction mixture was stirred at room temperature overnight. A 
small amount of a white precipitate was filtered off. The filtrate was concentrated in 
vacuo and the residue was dissolved in ether, washed with 5% NaHCQ, and brme. 
Removal of solvent in vacuo and purification of the residue by flash chromatography 
using toluene/EtOAc (3:7 followed by 1 :4) as eluent gave 332 mg (22 %) of the title 
compound as its N-t-BOC derivative. This material (0.677 mmol) was treated with 
TFA/CH 2 C1 2 /H 2 0, (42:53:5; 1.74 mL) for 1 h. The solution was evaporated and the 
residue precipitated with McOH/cther. This product was dissolved in 50% aqueous 
MeOH and passed through an anion exchange resin (Dowex-1 X8, CI*, 4 g) eluting 
with 50% aqueous MeOH. Evaporation of the solvent m vacuum gave the title 
compound. Yield: 275 mg (92%). MS-EI «/* 390 (M) + . HRMS mJz calcd for 
C^sF^Cfc (M) + 390.1115, found 390.1106. Anal. (CH^F^O, - HC1) C H, 



20 N. 
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EXAMPLE 6 
l-[2^4-C*loro-2-fl^^ 

F ry a 

l,r-Azobis(A^-dimethylfonnairade (TMAD; 0.217 g, 1.26 mmol) was added to a 
stirred mixture of 2-[3<4-/m*utoxyca*myl-l-pipera^ 
(0.324 g, 1.00 mmol), triphenylphospbine (0.324 g, 1.23 mmol) and 4-chloro- 
fluorophenol (0.217 g, 1.48 mmol) in THF (1 mL) at room temperature. After 2 h, 
the reaction mixture was concentrated and the crude N-t-BOC derivative of the title 
compound was tf-deprotected with TFA/CH2CWH2O (45:50:5). Purification by silica 
gel chromatography using EtOAc/toluene (4:6) as eluent gave the title compound as 
a yellow oil (0.123 g, 35% yield). HUMS mix calcd for CwHuClF^Oj <M) + 
352.1102, found 352.1098. 
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EXAMPLE 7 

l-[2K3-C^ophenoxy)ethyl]-3<I-piperazin 

rA 

f"y>0 N 



The title compound was prepared according to the procedure described in Example 6 
starting from 3-cyanophenol (0.149 g, 1.25 mmol). This gave 115 mg (35%) of foe 
title compound as a yellow solid; mp 49-52 °C. HRMS m/z calcd for C17H19N5O2 
20 (Mf 325.1539, found 325.1549. 
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X.^Cyckjpentylphenoxy^yll-Kl^P^y^^ 1 ^^ 
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^2 

The title compound was prepared according to the procedure described in Example 6 
starting fiom 4-^lopcntylpheuol (0.203 g, 1 .25 mmol). This gave 30 mg (8 /.) of 
the title compound as a yellow oil (30 mg, 8% yield). HRMS mfz ealcd for 
C 2 iH2 8 N*02 (M) + 368.2212, found 3682193 
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EXAMPLE 9 

H 2^1,2-Benzisoxazol-3-yloxy^^ 
Dihydrochloride. 

N-O 

HCI 
HCI 

The title substance was prepared by dissolving 3-hydroxybenzisoxazole (0.324 g. 1.0 
mmol), tri-n-butylpbosphine (PBu 3 ; 0.360 mL, 1.46 mmol). 2-[3-(4- te rt- 
butoxycatbonyl-l-piperazmyiypvrazmyloxyjet^^^ (0.324 g, 1.00 mmol) m DMF 
(1 mL) and adding l.r-azobi^^emylfbrmamide (TMAD; 0^15 g. L25 
xomol) The reaction was heated in a Labwell microwave reactor. I mm at 75W. The 
N+BOC derivative of the title compound was purified by silica gel chromatography 
using MeOH/CHCh (5:95) as eluent. The subsequent tf-deprotechon was earned out 
using TFA/CH2CU/H2O (45 :5 0:5). The title product was isolated as a yellowed. 
Yield: 0-085 g (20%); mp 174-176'C. HBMS m/z calcd for C l7 H„N s O, (M) 
341.1488, found 341.1496. 
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EXAMPLE 10 

l-[2-(3-Methoxyphenoxy)ethyl]-3Kl-pi^ 

N 

iol) was dissolved in THF (1 mL) and DMF (0.5 mL) and 
-butoxycarbonyl-1 - 

piperBzinyi)-pyrarmyloxy]edjanol (0.100 g, 0.310 mmol), triphenylphosphine (0.092 
g, 0.35 mmol) and 3-raetboxyphcnol (0.124 g, 1.00 mmol) in THF (0.5 mL). The 
reaction mixture was stirred over night at room temperature, concentrated, and put 
through a silica column using toluene/EtOAc (7-3) as eluenL Solvents were removed 
in vacuo and the N-t-BOC derivative of the title compound was treated with 
CH 2 CtyTFA/H z O (50:45:5; 5 mL) for 15 min. The mixture was concentrated and the 
residue was purified hy silica chromatography using EtOAc/HOAc/MeOH/H 2 0 
(20:3:3:2) as eluent. The producwontaining fractions were concentrated, washed 
between CH 2 Cl2/5% aqueous NaOH, and put through a silica column using 
CHjCfe/McOH (8:2) as eluent to give 40 mg (34%) of the title compound as an oil. 
HRMS m/z calcd for C7H22N4O3 (M) + 330.1692, found 330.1677. 



TMAD (0.060 g, 0.35 



20 



EXAMPLE 11 

l-[2<3-n-Buryloxyphenoxy)emyl]-3^1-pw 




TMAD (0.060 g, 0.35 mmol) was dissolved in THF (1 mL) and DMF (0.5 mL) and 



dropwise to a mixture of Z-l^H^rerT-ouroxywitoonyH- 



piperazmyl^pyrazinyloxylethanol (0.100 g, 0.310 mmol). triphenylphosphine (0.092 
g, 0.35 mmol) and 3-n-butyloxyphenol (0.166 g, 1.00 mmol) in THF (0.5 mL). The 
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reaction mixture was stirred over night at room t 
through a silica column using toluene/EtOAc (7:3) as elucnt. Solvents were removed 
in vacuo and the resulting N-t-BOC derivative was treated with CH2CI2/TFA/H2O 
(50:45:5; 5 mL) for 15 min with stirring. The mixture was concentrated and the 
residue purified by silica chromatography using EtOAc/HOAc/MeOH/IfcO 
(20:3 .3:2) as eluent. The product-containing fractions were concentrated, washed 
between CH2CtyS% aqueous NaOH, and put through a silica column using 
CHjCtyMeOH (8:2) as eluent to give 97 mg (7%) of the title compound. HRMS mix 
calcd for C20H28N4O3 (M) + 372.2161, found 372.2149. 



EXAMPLE 12 

[ 1 , 1 '-Bipheiiy^3-yloxy)cmYq ^ 

N 





XMAD (0.060 g, 0.35 mmol) was dissolved in THF (1 mL) and DMF (0.5 mL) and 
the solution was added dropvise to a mixture of 2-[3 -(4-rerT-butoxycarbonyl- 1 - 
piperazinyO^yrazinyloxylethanol (0.100 g, 0.31 mmol) f triphenylphosphine (0.092 
g, 035 mmol) and 3-phenylphenol (0.170 g, 1 .00 mmol) in THF (0.5 mL). The 
reaction mixture was stirred over night at room temperature, concentrated, and put 
through a silica column using toluene/EtOAc (7:3) as eluent. Solvents were removed 
in vacuo and the resulting AT-f-BOC derivative was treated with CH 2 Cl 2 /TFA/HjO 
(50:45:5; 5 mL) for 1 5 min with stirring. The mixture was concentrated and the 
residue purified by silica chromatography using EtOAc/HOAc/MeOH/HjO 
(20:3:3:2) as eluent. The product-containing ftactions were concentrated, washed 
between CH 2 Cl 2 /5% aqueous NaOH, and put through a silica column using 
CH 2 Cl 2 /MeOH (8:2) as eluent to give 16 mg (16%) of the title compound. HRMS 
m/z calcd for C22H24N4O2 (Mf 376.1899, found 376.1888. 



EXAMPLE 13 
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-Pq>erazinyl)- 




ft 

TMAD (0.207 g, 1.20 mmol) was added to a solution of 2-[3-(4-fert-butoxycari>onyl- 
l-piperazinyl)-pyrazinyloxy]ethanol (0.324 g, l.OOtnmol), triphenylphosphine 
(0.315 g, 1.20 mmol) and 2,3,4-trifluorophenol (0.296 g, 2.0 mmol) in THF (1 mL) 
at room temperature. After being stirred for 2 h, the mixture was concentrated in 
vacuo and put through a silica column using toluene/EtOAc (7:3) as eluent. Solvents 
were removed in vacuo and the resulting N-t-BOC derivative was treated with 
CH2CI2/TFA/H2O (50:45:5; 5 mL) for 15 min with stirring. The mixture was 
concentrated and the residue purified by silica chromatography using 
EtOAc/HOAc/MeOH/H 2 0 (20:3:3:2) as eluent. The pioduct-containing fractions 
were concentrated, washed between CH 2 Cl 2 /5% aqueous NaOH, and put through a 
silica column using CH 2 CtyMeOH (8:2) as eluent to give 62 mg (1 7%) of the title 
product. HRMS mlz calcd for Ci«Hi 7 F 3 K,0 2 (M) + 354.1304, found 354.1321. 



EXAMPLE 14 

l-[2^2.3-Dichloiophei»xy)e&yl]-3-(l-^^^ 

S 0 9' 

k.oyk.ci 

TMAD (0.207 g, 1 .20 mmol) was added to a solution of 2-[3-(4-tert-butoxycaibonyl- 
l-piperazmyO-pyrazmyloxyletfaanol (0.324 g, 1.00 mmol), triphenylphosphme 
(0.315 g, 1.20 mmol) and 2,3-dichlorophenol (0.326 g, 2.0 mmol) in THF (I mL) at 
room temperature. After being stirred for 2 h, the mixture was concentrated in vacuo 
and put through a silica column using toluene/EtOAc (7:3) as eluent. Solvents were 
removed in vacuo and the resulting JV-r-BOC derivative was treated with 
CH 2 0 2 /TFA/H 2 0 (50:45:5; 5 mL) for 15 min with stirring. The mixture was 
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concentrated and the residue purified by silica chromatography using 
EtOAc/HOAc/MeOH/HfeO (20:3:3:2) as eluent The product containing fractions 
were concentrated, washed between CH 2 Cl 2 /5% aqueous NaOH, and put through a 
silica column using CH 2 Cl2/MeOH (8:2) as eluent to give 60 mg, (16%) of the title 
compound. HRMS mlz calcd for QAjQiNtCb (Mf 368-0807, found 368-0818. 
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EXAMPLE 15 

l-[2-(l,3-Benzodioxol-5-yloxy)eth^ 




N 



TMAD (0.207 g, 1.20 znmol) was added to a solution of 2-[3-(4-/e^-butoxycarbonyl- 
l-piperazmyl)-pyrazinyloxy]ethanol (0.324 g, 1.00 mmol), triphenylphosphine 
(0.315 g, 1.20 mmol) and sesamol (0.173 g, 1.25 mmol) in THF (1 mL) at room 
temperature. After being stirred for 2 h, the reaction mixture was concentrated and 
put through a silica column using toluenc/EtOAc (7:3) as eluent. Solvents woe 
removed in vacuo and the resulting N-t-BOC derivative was treated with 
CHaCUnTA/HiO (50:45:5; 5 mL) for 15 min with stirring. The mixture was 
concentrated and the residue purified by silica chromatography using 
EtOAc/HOAc/MeOH/H 2 0 (20:3:3:2) as eluent. The product containing fractions 
were concentrated, washed between CH 2 Cl 2 /5% aqueous NaOH, and put through a 
silica column using CH 2 Cl 2 /MeOH (8:2) to give 78 mg (23%) of the title compou™ 
HRMS mlz calcd for CnHioN^ (M) + 344.1485, found 344.1474. 



« 
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EXAMPLE 16 

1 -[2-(2,4-Difluorophenoxy)ethyl]-3 -(1 -piperazinyl)-2(l H>pyrazinone. 

fx 



S 



5 TMAD (0. 1 29 g, 0.75 mmol) was added to a solution of 2-[3-(4-ie»*-butoxycatbonyl- 
l^iperazmyl)-pyrazmyioxy]emanol (0.200 g, 0.62 mmol), triphenylphosphine 
(0.196 g, 1.23 mmol) and 2,4-difluorophenol (0.160 g, 1.23 mmol) in THF (1 mL) at 
room temperature. After being stirred for 2 h, the mixture was concentrated and put 
through a silica column using toluene/EtOAc (7:3) as elucnt. Solvents were removed 

l o in vacuo and the resulting N-t-BOC derivative was treated with CH2CI2/TFA/H2O 
(50:45:5; 5 mL) for 15 min with stirring The mixture was concentrated and the 
residue purified by silica chromatography using Et0Ac/HOAc/MeOH/H 2 O 
(20:3:3:2) as eluent. The product-containing fractions were concentrated, washed 
between CH 2 Cl 2 /5% aqueous NaOH, and put through a silica column using 

15 CH 2 Cl 2 /MeOH (8:2) as eluent to give 30 rag (14%) of the title product HUMS mix 
calcd for CiisHigF^Ch^* 3361398, found 336.1392. 

EXAMPLES 1 7 AND 1 8. GENERAL PROCEDURE: 

TMAD (0.207 g, 1.20 mmol) was added to a mixture containing 2-[3-(4-«ert- 

20 butoxycarbonyl-l^^»era2inyl)^vrazmyloxy]ethanol (0.325 g, 1.00 mmol), 

triphenylphosphine (0.328 g, 1.25 mmol) and the appropriate phenol (1-25 mmol). 
The reaction mixture was stirred until the starting material was consumed (by HPLC: 
2-6 h) then concentrated and purified by silica gel chromatography using 
toluene/EtOAc (9:1 to 1:1) eluent. The AMBOC derivative of the title compound was 

25 treated with CH2CI2/TFA/H2O (50:45 :5; 5 mL) for 15 min with stirring. The mixture 
was concentrated and the residue purified by silica gel chromatography using a 
gradient of CH 2 C1 2 - CH 2 Cl 2 /MeOH (8:2) as eluent to provide the title compound. 
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EXAMPLE 17 

1 - {2-[(2-Oxo-l 3-benzoxathiol-6-yl)oxy]ethyl} -3-(l -pipeta2myl)-2(lH)-pyra2inone, 
Trifluoroacetate. 

S 



CFj— COOH 



The title compound was prepared according to the procedure described above 
starting from 6-hydn>xy- 1 ,3-benzoxatfaiol-2-one (0.210 g, 1.25 mmol). Yield: 0.147 
g (30%). HRMS mix calcd for C 17 H, 8 N 4 04S (M)* 374.1049, found 374.1044. Anal 
(C 17 H,gN404S ■ C 2 F3H02) C, H» N. 



10 



15 



EXAMPLE 18 

l-[2-(3-Hydrox>phenoxy)ethyl^ 
Trifluoroacetate. 



CF 3 — COOH 



XT 

The title compound was prepared according to the procedure described above 
starting from resorcinol (0.276 g, 0.25 mmol). Yield: 0. 159 g (37%). HRMS miz 
calcd for C16H20N4O3 (M) + 316.1535, found 316.1546. 
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EXAMPLE 19 

3^1-PiperazinyI)-l-[2^;6^xunoxalinyioxy)ethyl]-2(lH)-pyra2anone,HydiDcU 



Ha 



S 



to 



TMAD (0.S5 g, 3.20 mmol) was added to a stirred mixture of l^^tert- 
butoxycaibonyl-l^iperazinyl)-py^ (100 g, 3.08 mmol), 6- 

hydroxyquinoxaline* (0.45 g, 3.08 mmol) and triphenylphosphme (0.85 g, 3.24 
mmol) in THF (10 mL) at room temperature. After 20 h, the reaction mixture was 
concentrated and put through a silica column using toluene/EtOAc (1:1) as eluent 
The chromatographic procedure was repeated once. Solvents were removed in vacuo 
and the resulting AT-r-BOC derivative was treated with CH2CI2/TFA/H2O (50:45:5; 
20 mL) for 30 min with stirring. The reaction mixture was concentrated, dissolved in 
0. 1 M aqueous HC1 and washed with toluene. The aqueous phase was frozen and 
lyophilized, dissolved in EtOH and concentrated to give 0.843 g (70%) of the title 
compound. HRMS mil calcd for CigH 2 oN 6 0 2 (Mf 352.1648, found 352.1642. Anal 
(Ci 8 H2oN 6 Q2 - C2HF3O2 0.2 H 2 0) C, H, N. ^Prepared as described in J. Org. Chem. 
1951,16, 438-442. 



EXAMPLE 20 

1 - {243^,N-Dimetfayiamiitt^ lH>one, 
20 Fumarate. 



* m < 
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3-DimethyIaminophenol (0.97 g, 3.70 mmol), triphenylphosphine (0.97 g, 3.70 
mmol) and TMAD (0-64 g, 3 .70 nunol) were added to a stored solution f 2-[3-i4- 
ferr-bmoxycarbonyl-l-piperaz^ (1.2 g, 3.70 mmol) in dry 

THF (10 mL) at room temperature. After 24 h, the reaction mixture was filtered and 
concentrated in vacuo. The residue was subjected to column chromatography on 
silica gel using toluene/EtOAc (3:1) containing 5% triethylamine as eluent to give 
1 .30 g (8 1 %) of the N-t-BOC derivative of die tide compound as an oil. This material 
(1.28 g, 2.89 mmol) was dissolved in CH 2 C1 2 (5 mL) and TFA (5 mL) was added. 
After being stirred at room temperature for 4 h, the reaction mixture was 
concentrated in vacuo. The residue was dissolved in CH2O2 and the solution was 
washed sequentially with aqueous 2 M NaOH, H 2 0 and brine. The organic layer was 
dried over MgS0 4 and concentrated in vacuo. The residue was purified by column 
chromatography on silica gel using EtOAc/MeOH (3.5:0.5) containing 5% 
triethylamine as eluent to furnish 0.35 g of the free base of the title compound. This 
material (1.03 mmol) was dissolved in dry MeOH (3 mL) and fumaric acid (0.12 g, 
1 .03 mmol) in dry MeOH (3 mL) was added dropwise. Diethyl ether was added 
dropwise and the precipitate was filtered, washed with diethyl ether, dried, to give 
0.37 g (22 %) of the title compound; mp. 180-191° C. Anal. (C18H25N5Q2 • C4H4O4) 



C,H,N. 
EXAMPLE 21 

3 <1 -RperazmylH - {2-[3^trifluoro^ 



(TMAD; 129 mg, 0.75 mmol) was added to a mixture of 2-[3-(4-terf- 
butoxycarbonyl-l-piperazin5i)-pyrazioyloxy]ethanol (200 mg, 0.62 mmol), 
triphenylphosphine (323 rag, 1 .23 mmol), 3-hydroxybenzotrifluoride (199 mg, 1.23 
mmol) in THF (1 .5 mL). After being stirred for I h at room temperature, the reaction 
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mixture was concentrated in vacuo and die residue was purified by chromatography 
on silica gel using toluene/EtOAc (7:3) as eluent. The combined fractions were 
concentrated and the resulting N-t-BOC derivative was treated with 
CH2CI2/TFA/H2O (50:45:5) for 30 min with stirring. The mixture was concentrated 
in a speed vac over night and the residue purified by chromatography on silica gel 
using CHClj/MeOH (9:1) as eluent to afford 109 mg (49%) of the title HRMS mlz 
calcd for C17H19F3N4O1 (M) + 368.1460, found 368.1465. 



EXAMPLES 22-24: GENERAL PROCEDURE: 

10 TMAD (256 mg, 1 .5 mmol) was added to a mixture of 2-[3-(4-/m-butoxycarbonyl- 
l«piperazinyl)-pyrazinyloxy]ethanol (400 mg, 1 .24 mmol), triphenylphosphine (646 
mg, 2.46 mmol), and the appropriate phenol (1 .23 mmol) in dry THF (3 mL) at room 
temperature* After being stirred for 4 h, the reaction mixture was concentrated in 
vacuo and the residue purified by chromatography on silica gel, using toluene/EtOAc 

15 (8:2) as eluent. Solvents were removed in vacuo and the resulting W-f-BOC 

derivative of the title compound was treated with CH2CI2/TFA/H2O (50:45:5) for 30 
min. The mixture was concentrated in a speed vac over night The residue was 
partitioned between 5 M aqueous NaOH/CH 2 Cl 2 and the organic layer was dried 
over K2CO3. Removal of the solvent in vacuo and purification by chromatography on 

20 silica gel using CHCVMeOH (9:1) as eluent gave the title compound. 



EXAMPLE 22 

1 ~[2^-Huorophenoxy)ethy^ 



25 The title compound was prepared according to the procedure described above 
starting from 3-fluorophenol. Yield: 228 mg (58%). HRMS mlz calcd for 
Ci6Hi9FN 4 0 2 (M)^ 318.1492, found 3 18. 1487. 
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l-[2<3-Nitrophenoxy)ethyl]-3<l-piperazrayl)-2(lH)-pyrazinonc. 
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0"* 

The title compound was prepared according to the general procedure described above 
5 starting from 3-nitrophenol. Yield: 195 mg (46%); mp 1 71 °C HRMS mlz calcd fbr 
C16H19N5O4 (M) + 345.1437, found 345.1420. 



10 



IS 



20 



EXAMPLE 24 

l-[2-(3,5-Difluorophenoxy)cmyl]-3-(l-p^ 




The title compound was prepared according to the general procedure described above 
starting from 3,5-difhiorophenol. Yield: 123 mg (20%); mp 119-121 °C. HRMS mlz 
cakd for C^^^Oi (M) + 336.1398, found 336.1409. 

EXAMPLES 25-37: GENERAL PROCEDURE: 

TMAD (103 mg, 0.60 mmol) was added to a mixture of 2-[3-(4-r«rf-l>uloxyearbonyl- 
l-piperazmyl>pyrazmyloxy]ethanol (97 mg, 0.30 mmol; Examples 25-34) or 2-[3- 
(4-fe^butoxvcarbonyl-3-methyl-l-prp < 102 mg> 

0.30 mmol; Examples 35-37), triphenylphosphine (157 mg, 0.60 mmol), and the 
appropriate phenol (0.60 mmol) in DMF (3.2 mL). The mixture was stirred under 
nitrogen at room temperature for approximately 1 8 h. The reaction mixture was 
filtered through a syringe with C elite and concentrated in a speed-vac. The N-t-BOC 
derivative of the title compound was dissolved in CH 3 CN (1 mL) and purified by 
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preparative HPLC. The product-containing fractions were pooled and concentrated in 
a speed-vac. JV-Deprotection: The N-t-BOC intermediate was dissolved in CH2CI2 (2 
mL) and TFA (1 mL) was added at 0 °C. The temperature was allowed to rise to 
room temperature and the mixture was stirred for 1 h. The reaction mixture was 
concentrated in a speed- vac to furnish the title compound. ^Prepared as described in 
Example 44. 



10 



EXAMPLE 25 

l-[2-(Phenoxy)ethyl]-3K^ Trifluoroacctate. 




N 



s 



CF S — COOH 



X) 



The title compound was prepared according to the procedure described above 
starting from phenol (56 mg, 0.60 mmol). Yield: 22 mg (18%). HPLC purity: 100%. 
MS m/z 301 (M+H) + . 



IS 



20 



EXAMPLE 26 

l-[2-(2,6-Difluorophenoxy)emyl]-3Kl-piperazmyl)-2(lH)-pyrazinone, 
Tri fluoro acetate. 




(f T CFj-COOH 

The title compound was prepared according to the procedure described above 
starting from 2,6-difluorophenol (78 mg, 0.60 mmol). Yield: 55 mg (41%). HPLC 
purity: 99%. MS m/z 337 (M+H) + . 
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EXAMPLE 27 

l-[2^2-C^oph^xy)ethyl]0^]-pipcrazinyl)-2(lH>pyrazin ne,Triflu roacetate. 

1 X 



CF 3 — COOH 




s 



NC 



The title compound was prepared according to the procedure described above 
5 starting fiom 2-cyanophenol (71 mg, 0.60 mmol). Yield: 47 rag (36%). HPLC purity: 
96%. MS mlz 326 (M+H) + . 



10 



EXAMPLE 28 

1 -[2-(4-TrifluoTX)mcthylphenoxy)ethyl] -3 -( 1 -piperazmyl)-2( 1 H)-pyraznione, 
Trifluoro acetate. 




CF— COOH 



XX 



CF 



3 



The title compound was prepared according to the procedure described above 
starting fiom 4-triiluoromethylphenol (97 mg, 0.60 mmol). Yield: 20 mg (14%). 
HPLC purity: 100%. MS mlz 369 (M+H) + . 
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EXAMPLE 29 

HH 4-Bron^henoxy)e^^ 




' J 

ft 



CFr-COOH 



The ti tle compound was prepared according to the procedure described above 
starting from 4-bromophenol (104 mg, 0.60 mmol). Yield: 29 mg (20%). HPLC 
purity: 99%. MS ro/z 380 (M+H) + . 



EXAMPLE 30 

l.[2-{4~Phenoxy-<pheno^)}emy1W^ 
io Trifluoroac etate . 

fx 

N^O CFj-COOH 




The title compound was prepared according to the procedure described above 
starts fom 4-phenoxyphenol (1 12 mg, 0.60 mmol). Yield: 20 mg (13%) 
purity: 96%. MS mfz 393 (M+H) + . 



IS 
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EXAMPLE 31 ontn.nvrazinone, Trifluoroacetate. 



l-[2-(4-Fluoi 



'ei 




N 



CC 

*} ° CFr-COOH 

s 

The «1. compound pr^-red accord™ to me procedure described .bo™ 
^ Son. ^fluoropheno. (67 n* 0.60 YM* * rog (28%). Htt* 

100%. MS m/z 319 (M+H)*. 



EXAMPLE 32 

l W 4.Isopropylphenoxy)^^ 
10 Trifluoroacetate. 

or 

V ° CF,— COOH 

s 

The title compound was prepared according to the procedure described above 
starting from 44sopropylphenol (82 mg, 0.60 mtnol). Yield: 59 mg (43%). HPLC 
purity. 99%. MS m/z 343 <M+H) + . 

15 
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EXAMPLE 33 

!42-{(4-AUyl-2-methoxy)phOTOxy^ 
Trifluoroacetate. 




CF^-COOH 



MeO 



5 The title compound was prepared according to the procedure described above 
starting from 4-allyl-2-methoxyphenol (99 mg, 0.60 mrnol). Yield: 69 mg (47%). 
HPLC purity: 98%. MS mlz 371 (M+H)"\ 



EXAMPLE 34 
io l-[2^5,6 7 7,8-Tetrahydro-naphtn^ 
pyrazinone, Trifluoroacetate. 

Of 

I X 



CFj-COOH 



The tide compound was prepared according to the procedure described above 
starting from 5,6 J,8-tetrahyd^riapnthalen-2-ol (89 mg, 0.60 mrnol). Yield: 26 mg 
15 (19%). MS mlz 355 (M+Hf. 
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EXAMPLE 35 
l-[2<2,6-Dif^ 



Trifluoroacetate. 




The title compound was prepared according to the procedure described above 
starting from 2,6-difluotophenol (78 mg, 0,60 mmol). Yield: 71 mg (51%). HPLC 
purity: 99%. MS mlz 351 (M+H) + . 



10 



IS 



EXAMPLE 36 
l-[2^4-Trifluorome^ 
pyrazinone, Trifluoroacetate. 




N 



N ° CF.-COOH 

s 



CF 



The title compound was prepared according to the procedure described above 
starting from 4-trifluoromcthylphcnol (97 mg, 0.60 mmol). Yield: 82 mg (55%). 
HPLC purity: 99%. MS w* 383 (M+H) + . 
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EXAMPLE 37 

H2-(4-Bromophenoxy)^ 

Trifluoroacctale. 

C X 



s 

5 W 

The title compound was prepared according to the procedure described above 
starting from 4-bromophenol (104 mg, 0.60 mmol). Yield: 79 mg (52%). HPLC 
purity. 98%. MS m/z394 (M+H) + . 

10 EXAMPLE 38 

1^2,4,5-Trifiuorobenzyl)-3Kl^iperazin^ 



N — r o CF3-COOH 

Step 1: 3^4-teit-Butoxycaibonyl- 1 -piperazinyl)-2( 1 H>pyrazinone. 
2^oro-3<4-rei*4jutoxycarbon^ (60 g, 0.20 mol) was 

IS added to a mixture of NaOH (100 g, 2.5 mol), water (100 mL) andDMSO (100 g) at 
1 00 °C. After being stirred for 3 h, the mixture was allowed to cool and partitioned 
between toluene (100 g) and water (200 mL). Water (300 mL), crushed ice (200 g), 
EtOAc (600 g) and sodium chloride (100 g) were added to the aqueous layer. The 
layers were separated and the aqueous layer was extracted with an additional portion 

20 of EtOAc (600 g). The combined organic layers were concentrated in vacuo to 
furnish 38 g (68%) of the title product 'NMR data supports the stated structure. 
♦Prepared according to the procedure described in WO 00/76984. 
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25 



pyrazinone. 

To a soluuonof 3<4-tert-butoxycarbonyl-l-piperazmyl)-2(l/0-pyra^<>n e 
in Step 1 above; 1.30 g, 4.66 mmol) in THF (20 mL) was added r-BuOK (0.53 g, 
4.66 mmol) and the mixture was stored at room temperature for 10 min. The 
resulting solution was added dropwisc to a stirred solution of 2,4,5-trifluorobenzyi 
bromide (1 .20 g. 5.33 mmol) in THF (20 mL) at room temperature. After 2 h, the 
reaction mixture was cooled to 0 °C and partitioned between water (20 mL) and 
EtOAc (50 mL). The organic layer was washed with brine (10 mL) and dried over 
Na 2 S0 4 . Evaporation of the solvent gave 1.82 g (96%) of the title compound as an oil 
which crystallized upon standing. The product can be recrystallized from tert-butyl 
methyl ether. HPLC purity: 94%. l NMR and MS analyses support the stated 
structure. 

Step 3. H2.4.5-Trifluorobenzyl)-3-(l-p^^ 
TrifluoToacetate. 

To a solution of l-(2A5-trifluorobenzyl)-3^^ 

2(lii>pyrazmone (obtained in Step 2 above; 0.50 g, 1.18 mmol) in CHjCl, (lOmL) 
was added TFA (2 mL) dropwise at 0 °C. After being stirred for 1 h at room 
temperature, the solvent and TFA were removed in vacuum resulting in a colorless 
oil. Trituration with ether gave white crystals which were filtered off after cooling 
the mixture to 0 °C- The crystals were washed with cold ether and dried in vacuum at 
50 °C to furnish 0.50 g (98%) of the title compound. HPLC purity: 95%. l HNMR 
supports the stated structure. HRMS mlz calcd for C15H15F3N4O (M) + 324.1 198, 
{bund 324.1195. 



EXAMPLE 39 

l-[3-(2,4,5-TrifluoTophenyl)p^ 
Trifluoroacetale. 
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Stepl. 3-(2A5-Trifluorophenyl)propionicacid. 

3-(2A5-Trifiuorophmyl)acrylic acid (3.50 g, 17.3 mmol) was dissolved in glacial 
aceuVacid (40 mL) and treated with active carbon (-0.5 g). The mixture was stirred 
for 20 min, the carbon filtered off and washed with glacial acetic acid (20 mL). To 
the resulting solution Pd on carbon catalyst (0.45 g, 10% Pd) was added and the 
mixture was stirred under hydrogen at atmospheric pressure overnight. The 
suspension was filtered and concentrated in vacuo. Residual acetic acid was removed 
by addition of a small volume of tohiene followed by concentration in vacuo. The 
resulting oil crystallized upon standing and this material was dried in vacuum at 
50 °C to give 3.34 g (95%) of the title compound. 



Step 2. 3-(2,4,5-Trifluorophenyl)propan-l-ol.* 

3^2,4,5-Trifmorophenyl)propionic acid (obtained in Step 1 above; 3.25 g, 16.0 
mmol) was dissolved in THF (15 mL) and cooled to 0 °C. To this solution was added 
Me2 s-BH 3 (3.2 mL, -32 mmol) dropwise under 30 nrin and the resulting mixture was 
then heated at 70 °C for 30 min. After cooling to 0 "C, 6 M aqueous HC1 (20 mL) 
was added dropwise. The mixture was heated at 70 °C fori hour. After cooling to 



Hi 






t 





organic layers were washed with brine and dried over Na 2 S04. Evaporation and 
drying in vacuum gave the title compound as a colorless liquid (3.17 g, 97% pure by 
HPLC) that was used directly in the next step. -Previously reported in EP 369812. 



i wise to a solution of 



Step 3. 3-(2 > 4,5-TriftKirophenyl)propyl Methanesulfonate. 
Methanesulfbnyl chloride (0.45 g, 3.88 mmol) was added < 
3-(2 4,5-trifluorophenyl)propan-tK)l (obtained in Step 2 above; 0.46 g, 2.41 mmol) 
and triethylamine (0.71 g, 7.0 mmol) in CH 2 C1 2 (5 mL) at 0 *C. The mixture was 
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* »u A»««>Tn»letc disappearance of the alcohol Hwvudfcnwn 
stiffed at room temperature for 2 h. After complete disapp 

(HPLC monitoring), CH 2 C1 2 (10 mL) and water (10 mL) were added. The aqueous 
phase was saturated with NaCl and extraction performed. The organ* layer was 
washed with brine, dried over Na 2 S0 4 and concentrated in vacuo to give 0.66 g 
(100%) of the title compound as a yellow oil. Purity by HPLC: 87%. This matenal 
was used directly in the next step . 

Step 4: H?«2AS-WII^ 
2(lH>pyrazinone. 
o To a solution of 3-(4-rm-butoxv^^ 

in Example 38, Step 1; 0.53 g, 1-91 mmol) in THF (10 mL) was added r-BuOK (0.21 
g, 1 .91 mmol) and the mixture was stirred at room temperature for 10 mm. The 
resulting solution was added dropwise to 3<2 A5-trifluorophenyl)propyl 
m emanesulfonate (0.66 g, -2.1 mmol) dissolved THF (10 mL). The mixture was 
lS stirred at 35 «C for 3 days. Then, the solution was cooled to 0 «C and water (20 mL) 
and EtOAc (25 mL) were added. The aquous phase was saturated with NaCl (2 g) 
and extraction performed. After separation and repeated extraction with EtOAc (15 
mL) the combined organic layers were washed with brine and dried over NfcS*. 
Concentration in vacuum gave 0.75 g of a yellowish oil which was punfied by 
20 column chromatography on silica gel using EtOAc/n-hexanc (4:1) as eluent. This 
gave 0.50 g (57%) of the title compound as a colorless oil. HPLC purity. 91%. 
! H NMR and MS analyses supported the stated structure. 

Step 5. l-[3K2,4,5-Trifluor^ 

25 Trifluoroacetate. 

TFA (2 mL) was added dropwise to a solution of HaW^trifluorophenyiyptopyl]. 
S^rerr-butoxyca^ (obtained in Step 4 above; 

0 46 g, 1 .02 mmol) in CH 2 C1 2 (10 mL) at 0 °C After being stirred for 1 hour at room 
temperature, the solvent and TFA were removed in vacuum resulting in a colorless 
30 oil. Trituration with ether gave pale white crystals which were filtered off after 

cooling me mixture to 0 »C. The crystals were washed with cold ether and dned m 
vacuum at 50 'C to furnish 0.38 g (79%) of the title compound- HPLC punty. 96/.. 



- ^ r 



/J 



2002 07/19 15:19 FAX 40 S 697 35 03 BlOVimH PATENTS 

46 8 697 35 03 



PRV KASSAN 



BV-1031 SE 



-48- 



©052 

Ink. t. Patent- och reg.verket 



l H NMR support* the stated structure. HRMS mlz calcd for CnH^^O <Mf 
352.1511, found 352.1524. 



10 



EXAMPLE 40 
H 2;5-iahydn>be^ 




JO 



The title compound was prepared according to the procedure described in Example 
39, Step 4 and 5, starting from 3-(4-/err*utoxycarbonyl-l^iperazmyl>-2(lfl)- 
pyrazinone (obtained in Example 38, Step 1) and 2^hk»nm 1 emyl-2,3-dihydro- 
benzo[l,4]dioxine. HPLC purity: 97%. MS and NMR analyses support the stated 
structure. HRMS mlz calcd for CxiRz^Qh (M) + 328.1535, found 328.1538. 



15 



EXAMPLE 41 

l^^AS-Trttuoiopheiwxy^foyW 




f N Y° 



HRMS mlz calcd for CaJfcjFjN,^ (M) + 410.1930, found 4101920. 
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EXAMPLE 42 
H 2-(2,4,5-Trifluorephenoxrt 



20 



25 




Step 1. 1 <3-Chloro-2-pyrazinyl>4-inethylpipcraziiie * 

A mixture 2,3-dichIoropyrazine (5.0 g, 34 mmol), A^memylpiperazine (5.1 g, 51 
mmol) and potassium carbonate (7.0 g, 51 mmol) in acetonitrile (100 mL) was stirred 
at ambient temperature for 2 h. Addition of hexane, followed by filtration and 
concentration of the filtrate gave 7.3 g of a crude product as an orange liquid. 
Purification by filtration through silica using heptane/EtOAc (3:1) followed by 
EtO Ac/acetone (1 :1) gave 4.1 g (57%) of the title compound as a yellow oil which 
solidified upon cooling. HPLC purity: 100%. MS-EI m/z 241 (M+H) + -Reported in 
WO 00/76984. 

Step 2. 3<4-Memyl-l^pera2mylV2(lH)-pyrazinone. 

To a solution of NaOH (5.4 g, 125 mmol) in a mixture of water/DMSO (1:1; 15 «nL) 

at 80 "C was added l-(3^moro-2-pyra Z mylH-«^ylP i P« aailie (obtamcd ™ StCp 1 
above; 2.5 g, 12 mmol). After being stirred for 2 h, the dark red solution was cooled, 
extracted with EtOAc overnight to give, after drying and concentration of the 
solvent, 0.96 g (43%) of the title compound as an off-white solid. HPLC purity. 88%. 
MS-EI mh 195 (M+Hf . 

Step 3. 2K2,4,5-Trifluorophenoxy)ethanol. 

Potassium rert-butoxide (3.0 g, 27 mmol) was added to a mixture of 1 .2,4,5- 
tetrafluorobenzene (2.0g, 13.3 mmol) and ethylene glycol (7.5 mL, 133 mmol) in 
DMSO and heated at 80 »C for 1 h and then at 60 »C overnight. The title alcohol, as 
a white semisolid (1 .5 g containing 1 4% EtOAc), was obtained by washing several 
m EtOAc solution with water, dried and concentrated carefully under vacuum 
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at 30 °C NMR analysis supported the stated structure. This material was used 
directly in the next step. 

Step 4. 2-(2,4.5-Trifluorophenoxy)ethyl Methanesiufbnate. 

S Triethylanime (1.8 mL, 132 mmol) was added to a cold solution of a mixture of the 
2<2,4,5-trifluorophenoxy)ethanol (1.3 g, 6.6 mmol) and methanesulfonyl chloride 
(0.61 mL, 7.9 mmol) in CH 2 C1 2 (40 mL). After 1.5 h, water was added and the 
mixture was concentrated. The residue was dissolved in EtOAc and me solution was 
washed with 1 M KHSO4, then with brine, dried and concentrated to give 1.78 g of 

10 the title compound as an orange oil. NMR analysis supported the stated structure. 
This material was used directly in the next step. 

Step 5. l-[2K2A5-TrifluorophciK>xy)emy^^ 
pyrazinone. 

is A mixture of 3-(4-memyl-l-pine!^yl)-2(l/7)-pvrazinone (obtained in Step 2 
above; 0.5 g. 2.6 mmol) and f-BuOK (440 mg, 3.9 mmol) was stirred in THF (40 
mL) until the mixture became thick (about 10 min), and then a solution of 2-(2,4,5- 
trifluorophenoxy)ethyl methanesulfonate (obtained in Step 4 above; 0.90 g, 2.2 
mmoD in THF (1 0 mL) was added. After 5 days at ambient temp, HPLC showed 

20 only 50% conversion. The reaction solution was then heated to 60 °C overnight 
which gave almost full conversion. The reaction was worked up according to the 
following: water was added, THF was evaporated off and the aqueous mixture was 
extracted twice with EtOAc, dried and concentrated to yield 1.08 g of the crude 
product as a yellow oil. Purification using flash chromatography [eluent: 2% MeOH 

25 in CHCl 3 + NHj (g)] gave the title compound as a yellow oiL which solidified upon 
cooling. Yield 304 mg (32%). HPLC purity: 100%. MS-EI m/z 369 (M+H) + . HRMS 
mlz calcd for CnH^l^Oj (M)* 368.1460, found 368.1462. 



EXAMPLE 43 

30 i-[2-(2AS-Ttifluoiophei»xy)ea^ 
pyrazinone. 
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The title compound was prepared according to die procedure described in Example 
42 starting ftom Misopropytoiperazine. HPLC purity: 99%. MS-EI m/z 397 (M+H) + . 
HRMS mJz calcd for <M) + 396.1773, found 396.1771. 



10 



15 



20 



EXAMPLE 44 (INTERMEDIATE) 
2-[3-(4-tert-Butoxycarbonyl-3-methyl-l^ 




Step 1. 2<!hloreH3^3-methylpipaa2an-l-yl)pyrazuie. 

A mixture of 2,3-dichloropyrazine (2.80 g, 18.8 mmol), racemic 2-memylpiperazme 
(1.88 g, 18.8 mmol) and KaCCfe (3.9 g, 28.2 mmol) in CH 3 CN (25 mL) was heated at 
65 °C for 15 h with stirring. The reaction mixture was filtered and concentrated. The 
crude product was purified by flash chromatography on silica gel using 
CHCls/MeOH (15:1) as eluent to give 32 g (79%) of the title compoutw 
213 (M+H) + . 



MS m/z 







£3 


iiS 



xylate. 



Step 2. ten-Butyl 4-(3 -chloropyrazm-2-yl^2-methytoiper azine- 1 -ci 
Triethylamine (1.82 g, 17.9 mmol) was added to a solution of 2-chloio-3-(3- 
memylpiperazin-l-yl)pyrazine (obtained in Step 1 above; 3.18 g, 15.0 mmol) in 
CH 2 C1 2 (20 mL) at 0 °C. r-BOC-anhydride (3.92 g, 17 9 mmol) in CH2CI2 (20 mL) 
added dropwise and the resulting mixture was stirred at 0 °C for 30 min. The 
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mixture was allowed to warm to room temperature and stirring was continued for a 
further 15 h. The reaction mixture was washed with water, the organic layer dried 
over MgS0 4 , and concentrated in vacuo to give 3.12 g (67%) of the title compound. 
MSw/z313(M+H)*. 

Step 3. 2-[3<4-tert-Butoxycarbonyl-3-memyl-l-pfc ethanol. 
To a mixture of rert-butyl 4^3<:hloropyrazm-2-yl>2^emylpiperazine-l- 
carboxylate (obtained in Step 2 above; 3.0 g, 96 mmol) in ethylene glycol (10 mL) 

d dioxane (30 mL) was added *-BuOK (1 .18 g, 10.6 mmol). The resulting mixture 
was stirred at 90 °C, under N 2 , overnight. Water (10 mL) was added to the light 
brown reaction mixture and extracted with CH 2 C1 2 (3 x 20 mL). The organic layer 
was dried over MgS0 4 , filtered, and concentrated in vacuo. The residue was purified 
by column chromatography using toluene/EtOAc (2:3) as eluent to furnish 3.19 g 
(98%) of the tide compound. HPLC purity: 99%. MS m/z 339 (M+H) + . 



EXAMPLE 45 

l-[2-(3-Benzoyh?henoxy)emvl]-3Kl-piperazmyl)-2(lH)-pyrazi 



ie. 




The title compound was prepared according to the general procedure described for 
Examples 22-24 starting from 3-benzoylphenol. Yield: 120 mg (24%); mp 69-70 °C 
HRMS m/z calcd for C23H24N4O3 (M) + 404.1848, found 404.1835. 



* • 

• • > 
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PREPARATION OF PHARMACEUTICAL COMPOSITIONS 



EXAMPLE: Preparation of tablets 





JEpffPpdients 


ms/tablet 


1. 


Active compound 


10.0 


2. 


Cellulose, micro crystal line 


57.0 


3. 


Calcium hydrogen phosphate 


15.0 


4. 


Sodium starch glycolaie 


5.0 


5. 


Silicon dioxide, colloidal 


0.25 


6. 


Magnesium stearate 


0.75 



The active ingredient 1 is mixed with ingredients 2, 3, 4 and 5 for about 10 
minutes. The magnesium stearate is then added, and the resultant mixture is mixed 
for about 5 minutes and compressed into tablet form with or without film-coating. 

15 

Pharmacological methods 

The ability of a compound of the invention to bind or act at specific 5-HT 
receptor subtypes can be determined using in vitro and in vivo assays known in the 
art. The biological activity of compounds prepared in the Examples was tested using 
20 different tests. 



Affinity assay 

The 5-HT2A receptor affinity of compounds in the Examples was determined 
in competition experiments, where the ability of each compound in serial dilution to 

25 displace 3 H-labeled lysergic diethyl amide (LSD), bound to membranes prepared 
from a transfected CHO cell line stably expressing the human 5-HT2A receptor 
protein, was measured after rapid filtration through glass fiber filters. Non-specific 
binding was defined using mianserin (5 pM). The 5-HT2A receptor affinity values are 
expressed as K> values. Results obtained for exemplary compounds of the invention 

30 are illustrated in Table 1 below. The K; values for the compounds towards the human 
5-HT2A receptor were in the range 0.5-1 000 nM. 
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Table 1 . Hum an S-HT 2A rrcoiTor Affinity 



Compound 




Example 13 


29 nM 


Example 29 


8nM 



In vitro functional assay 

The antagonist activity at the 5-HT2A receptor of the compounds in the 

5 Examples of the present invention was judged from their inability to mobilise 

intracellular calcium in transfected CHO cells, stably expressing the human 5-HT2A 
receptor protein, using the calcium-delating fluorescent dye FLUO-3 (Sigma, St 
Louis, MO, U.S . A ) at a substrate concentration of 1 fiM. Additionally, the 
antagonist activity at the 5-HT 2A receptor of the said compounds could be verified by 

10 their ability to inhibit 5-HT-induced calcium release in transfected CHO cells, stably 
expressing the human 5-HT 2 a receptoT protein, using cumulative dose-response 
techniques. From these experiments, the apparent functional inhibitory constant Kb 
could be estimated. 



15 
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CLAIMS 

1 . A compound of the general formula (I): 




0) 

5 wherein 

nis 0, 1, 2, 3 or 4; 

R 1 is H, Ci^-alkyl aryl-Ci-C 5 -alkyl, heteroaryl-Ci-Ca-alkyl, 2- 
hydroxyethyl, methoxy-Ci-C^alkyi, or Ci^4-alkoxycarbonyi; wherein 

any aryl or heteroaxyl residue may be substuted with Cl-4- 
10 alkyl, Cl-4-alkoxy, Cl-4-alkylthio, halogen, trifluororaethyl, 

trifluoromeihoxy or cyano; 

R 2 and R 3 each, independently, represent H or CHs; 
r 4 and R 5 each, independently, present H, halogen, methyl, or 
together with the ring, to which carbon atoms they are attached, form a lfl- 
1 5 quinoxalin-2-one nucleus; and 

R 6 represents aryioxy, heteroaryloxy, arylthio, hetetoarylthio, aryl- 

NH, heteroaryl-NH, aryl, or heteroaryl; wherein 

any aryl or heteroaryl residue, alone or as part of another 
group, may be unsubstituted or substituted with one, two, three, four 
20 or five substituents, independently selected fiom aryl, aryl-Ci -a-aDcyl, 

arylcaibonyl, heteroaryl, heteroaryl-Ct.2-alkyl, heteroarylcarbonyl, 
aryioxy, hetcroaryloxy, arylthio, heteroarylthio, zaylamino, 
heteroaryiamino, C^-cycloalkyl, C^-cycloalkyloxy. C^- 
cycloalkylcarbonyl, C,^-alkyl, C 2 -6-alkanoyl, C 2 -e-alkynyl, C 2 -«- 
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alkenyt or nuoro-Cj-4-aIkyloxy, halogen, trifhioromethyl, nitro, 
cyano, trifluororoethoxy, trifluoromethyhhi , Ci^-aDcoxy, C«- 
alkylthio, Ci*-alkylamino, Ci^-dialkylamino, hydroxy or oxo; 

wherein 

any aryl or hcteroaryl residue as substituents on aryl or 
heteroaryl, alone or as part of another group, hi turn may be 
substituted in one or more positions, independently of each 
other, by d^-alkyl, Ci-4-alkoxy, C^-alkylthio, halogen, 
trifluoromethyl trifluoromethoxy or cyano; 

and phannaceutically acceptable salts , hydrates, geometrical isomers, 
tautomers, optical isomers, tf-oxides and prodrug forms thereof, with the 
provisos that: 

R 2 and R 3 are not both CH 3; 

when R\ R 2 , R 4 and R 5 are H andR 3 is H or CH 3 , thenR 6 is not 3- 
pyridyloxy, 6-methyl-2-nitro-3-pyridyloxy, or 2-chloro-3-pyridyloxy; 

when n = 0, then R 6 is not aryloxy, heteroaryloxy, arylthio, 
heteroarylthio, aryl-NH or heteroaryl-NH; and 

the compound of formula (I) is not l-benz^i-3-(4-methyl-pTera2dn-l- 

yiy l//-quinoxalin-2-one. 



25 



2. 



• - » 



* - 



30 



4. 



The compound according to claim 1, wherein 

any aryl or heteroaryl residue, alone or as part of another group, is substituted 
with one or two non-halogen substituents. 

The compound according to claim 1 , wherein 

any aryl or heteroaryl residue, alone or as part of another group, is substituted 
with at least one halogen substituents. 

The compound according to claim 1 or 2, wherein any aryl or heteroaryl 
residue that is a substituent on another aryl or heteroaryl, alone or as part of 
another group, in turn is substituted in one position. 



* - * 

• . a 
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5. The compound according to claim 1 , wherein 

n-1; 

R l , R 2 , R\ R 4 andR 5 each are H; and 

R 6 is phenoxy, where the phenyl ring of the said phenoxy group may 
be unsubstituted or substituted with one, two, three, four or five substituents. 



10 



15 



20 



6. 



The compound according to claim 5, wherein the phenyl ring of R 6 is 
substituted with one, two, three, four or five substituents independently 
selected from 

halogen, 

2-piopenyl, 

Ci-Ceralkyl, 

Ci-Q-alkoxy, 

trifluoromethyl, 

phenyl, 

phenoxy, 

benzoyl, and 

Ca-6-cycloalkyl; 

wherein the phenyl, phenoxy or benzoyl substituent in turn 
may be substituted in one or more positions, independently of each 
other, by Ci^-alkyl, Ci^-alkoxy, Ci-4-alkylthio, halogen, 
trifluoromethyl, trifluoromethoxy or cyano. 



# ♦ «• 



w ^ 



- * 



* 



30 9. 



7. The compound according to claim 6, wherein the phenyl ring of R 6 is 
25 substituted with one or two non-halogen substituents. 

g. The compound according to claim 6, wherein die halogen substituent is 
fluorine. 



The compound according to claim 1, wherein 
n-1; 

R 1 is Ci-C 6 -alkyl; 

R 2 , R 3 , R 4 and R 5 each are H; and 



/A 
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R 6 is 2,4,5-hrifluorophenoxy. 



10. The compound according to claim 1, wherein 

n=l; 

R\ R 2 , r\ R 4 andR 5 each are H; and 
R 6 is 2-oxo-l,3-benzoxathioU6-yloxy. 



11. The compound according to claim 1 wherein 

n = 0; 

10 R l , R 2 , R\ R 4 and R 5 each are H; and 

R 6 is phenyl, where the said phenyl may be substituted with halogen, 
in one, two, three, four or five positions. 



15 



20 



25 



30 



12. The compound according to claim 1 1 wherein the halogen is 



13. 



The compound according to anyone of claims 1 to 1 1, which is selected from 
the group consisting of: 

1 -t2-(2-£luoro-4-nitrophenoxy)ethyll-3-(l -p^era^>*h2(lfl)-pyrazinonc, 

1- {2-[(2^xo-2J^hromen^ 
pyrazinone, 

3^1^iperaztaylH-[2^2A5-^ 

3-(l -piperazinyl)- l-f2^2,3,5,6-tetrafluorophOTOxy)efliyl>2(liO- 
pyrazinone, 

l-[2-(23AS,6-pcntafluoropte 
pyrazinone, 

1 -[2K4-chloro-2-fluorophenoxy)ethyl]-3-( 1 -piperazmyi>2( 1 Jtf> 
pyrazinone, 

1 - [2-(3-cyanophenoxy)ethyl]-3 -< 1 -piperazinyl)-2( LH)-pyiazinone, 

1 -[2^4^yclopentylphenoxy)ethyl J-3-( 1 ^iperaziiiyl)-2(l/0^y razinone » 
l-[2^1^-bcm2isoxazol-3-yloxy)ethyl]-3-(l-piperazm 

pyrazinone, 

1 -[2K3-methoxyphenoxy)cthyi]-3-( 1 -piperazinyl)-2(l»)-pyrazinone, 
1 - [2-(3 -w4>ulyloxyphenoxy)ethyl] -3 -( 1 -piperazinyl)-2( 12f)-pyrazinone, 
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1 ~[2-([ 1 , 1 f -biphcnyl>3-yloxy)ethyl]-3K 1 ^iperaziiiyl)-2(l/0-pyrazinone, 
3-(l -piperazinyl>l -[2-(2,3 Atnfluorophenoxy)eth>d]-2(l/0^yrazinonc^ 
l-[2-(2,3-dichloiophenoxy)ethyl]-3^1-piperazmyl>^ 
l-[2<13-benzodioxol-5-yloxy)ethy^^^^ 

l-{2-[(2^xo-l>benzox^ 
pyrazinone, 

1 -[2-(3-liydroxyph«oxy)ethyl]-3-(l -pipcrazinyl>2(iii/>pyraziiione, 
3 -(1 -piperazinyl)-l [2K6-quinoxalinyloxy)ethyl]-2(lii)-pyrazinone, 
1- {2-[3<tf^^imethyla^^ 
2(lfl)-one, 

3-(l -piperazinyl)- 1 - {2-[3-(trifluoromethyl)phenoxy]ethyl} -2(1//)- 
pyrazmone, 

H2-(3-fhiorophenoxy)^ 
l-[2^3-ni1iaphenoxy)e^ 

1 -[2-(3,5-difluoropheQoxy)ethyl]-3-( 1 -piperaanyi>2(lii0-pyra2inoiic > 
l-[2-(phenoxy)ethyl]-3-(l -piperazinyl)-2(liH)-pyraziiionc, 
1 -[2-(2,6-difluorophenoxy)^iyl]-3-(l -pipcrazinyl^Cl/O-pyrazinone, 
1 -[2-(2-cyanophcaioxy)ethyl]-3-( 1 -pipcrazinyl)-2(l«H)yraziJiDne, 

l-[2-(4-trifluoiomethylphOT^^ 
pyrazinone, 

l-[2-(44>iuni0^^ 
l-[2-{4-pheooxy-(phOTOxtf 
l-[2^4-fluorophcnoxy)etoylJ-3^^ 

1 .[2-<4-isopTopylphenoxy)ethyl]-3-(l -piperazinyl)-2 ( LH)-pyrazinone t 
1 -[2- {(4-allyl-2-methoxy)phenoxy} ethyl]-3-(l -piperazrayl>-2( 1/0- 
pyrazinone, 

l-[2-(5,6,7,8-tetrahyd^ 
2( l//)-pyrazinone, 

l-[2K2,6-difluorophenoxy)^ 
pyrazinone, 
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10 



15 



• 1 -[2K^trifluoromethyiphcnoxy)ethyl]*3<3-mcth)d-l -piperazinyI>2(LF0'" 
pyrazinone, 

• 1 [2-(4-bromophenoxy)ethyl]-3 -(3-methyl- 1 -piperazinyl)-2( 1 H)- 
pyrazinone, 

• H2A5-trifluorobenzyI)^ 

• l-[3^2,4,5-trifluomphenyl)p^ 

• 1^2,3-dmydro-bcnzo[l,4]dioxin-2-ylmetbyl)-3-(l -piperazinyl)-2(l/0- 
pyrazinone, 

• l-[2-(2 ,4,5-trifluorophenoxy)cthyl]'3-(4-n-butyl-l ^iperazinyl)-2(l Jf>- 
pyrazinone, 

• 1 -[2^2 J 4,5-trifluorophciioxy)etfiyl]-3-(4-meth>1- 1 -piperazinyi>2(li!0- 
pyrazmone, 

• l-[2-(2AS-trifluorophenoxy)e^^^ 
pyrazinone, and 

• 1 -[2-(3-benzoylphenoxy)ethyl]-3-(l -piperazinyi^O/O^yra 2 " 10116 - 
and their phannacologically acceptable salts and solvates. 



20 



14. 



A pharmaceutical composition comprising a compound according to any one 
of claims 1 to 13 as an active ingredient, together with a 
acceptable carrier. 



25 



15. A method for the prophylaxis or treatment of a 5-HT2A receptor-related 

disorder or condition comprising administering to a subject in need thereof a 
therapeutically effective amount of a compound according to any one of 
claims 1 to 13. 



16. The method according to claim 15 wherein the medical condition is selected 
from angina; Raynaud's phenomenon; intermittent claudication; coronary or 
peripheral vasospasms; hypertension; fibromyalgia; thrombotic illness 
30 including stroke; memory disorders* such as Alzheimer's disease; 

schizophrenia; obsessive-compulsive disorder; mood disorders; autism; 
anxiety disorders; depression disorders including depression with coexisting 
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1; sexual function disorders; sleep disorders, such as insomnia; pain; 
substance abuse; extrapyramidal symptoms, e.g., associated with neuroleptic 
drug therapy using drugs, such as haloperidol and chlorpromazme; 
Parkinson's disease; glaucoma; urinary incontinence including urinary 
incontinence with co-existing diabetes; menopausal and post-menopaasal hot 
flushes; bronchoconstriction disorders; eating disorders, such as binge eating 
disorders, anorexia nervosa and bulimia, diabetic complications, such as 
nephropathy, neuropathy and retinopathy. 

17. Use of a compound according to any one of claims 1 to 13 in the manufacture 
of a medicament for the prophylaxis or treatment of a 5-HT/2A receptor- 
related medical condition. 



15 



18. 



20 



25 



0 • • 



The use according to claim 17 wherein the medical condition is selected from 
angina; Raynaud's phenomenon; intermittent claudication; coronary or 
peripheral vasospasms; hypertension; fibromyalgia; thrombotic illness 
including stroke; memory disorders, such as Alzheimer's disease; 
schizophrenia; obsessive-compulsive disorder, mood disorders; autism; 
anxiety disorders; depression disorders including depression with coexisting 
diabetes; sexual function disorders; sleep disorders, such as insomnia; pain; 
substance abuse; extrapyramidal symptoms, e.g., associated with neuroleptic 
drug therapy using drugs, such as haloperidol and chlorpromazine; 
Parkinson's disease; glaucoma; urinary incontinence including urinary 
incontinence with co-existing diabetes; menopausal and post menopausal hot 
flushes; bronchoconstriction disorders; eating disorders, such as binge eating 
disorders, anorexia nervosa and bulimia; diabetic complications, such as 
nephropathy, neuropathy and retinopathy. 



19. The use of the compounds according to any one of claims 1 tol3 as a 
30 diagnostic agent 

20. A method of making a compound of formula (J) according to any one of 
claims 1 to 10 and 13, 
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wherein R 6 is selected from aryloxy, heteroaryloxy, aryithio, heteroarylthio, 
aryl-NH, r heteroaryl-NH. 

by reacting a compound of the following formula (II): 



XX 



"R 1 



(H) 



wherein 

X is OH; 

R l is H, Ci^-alkyi, aryl-Ci-C 3 -aikyi, heteroaxyl-Ci-Ca-alkyi, 2- 
hydroxyethyl, methoxy-CVQ-alkyl. or Ci-Ca-alkoxycarbonyl; wherein 

any aryl or heteroaryl residue may be substuted with Ci-4-alkyl, 
Ci-4-aUcoxy, Ci^-alkylthio, halogen, trifluoromethyl, trifluoromcthoxy 
or cyano; 

R 2 and R 3 each, independently, represent H or CH 3 ; and 

R 4 and R 5 each, independently, represent H, 
halogen, methyl or together with the ring, to which 
carbon atoms they are attached, form a 1/f-quinoxalin- 
2 -one nucleus; 

with 1 to 10 molar equivalents of an appropriate phenol or thiophenol under 
Mitsunobu conditions, in the presence of diethyl azodicarboxylate (DEAD) or 
1,1 '-azobis^^Hiimethylfonnainide (TMAD); and triphenylphosphine or tri- 
w-butylphosphine; in a solvent such as A^^-dimethylformainide (DMF), 
dichloromcthane or tetrahydrofuran (THF), or in a suitable mixture of 
solvents, such as THFrDMF, at -25 to 50 °C, typically at room temperature, 
for 1-48 hours. 



21 . A method according to claim 20 for the preparation of compounds of formula 

(I) where R l is H, wherein R l in the corresponding intermediate of formula 

(II) is a protecting group selected from terf-butoxycaibonyl (r-BOC) or trityl. 
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22. A method according t any one of claim 20 or 21. wherein the intermediate of 
formula (II) is 2-[3<4-rcrr-butoxycaibonyl-3-meftyl-l-pip«azmyl)- 
pyrazinyloxy]ethanol- 

5 23. A method of preparing a compound of formula (I) according to any one of 
claims 1 to 13, 

wherein R 6 is selected from aryloxy, heteroaryloxy, aryithio, heteroarylthio, 

aryl-NH, heteroaryl-NH, aryl or heteroaryl, 

by reacting a compound of the following formula (TV), 



10 



15 



20 



tf N v Hal 

av) 

wherein 

Hal is halogen; 

R 1 isH, C^-alkyi, aryl-Ci-C 3 -alkyi, heteroaryl-Ci-Cj-alkyi, 
hydroxyethyi, methoxy-C 2 -C 4 -alkyl, or Ci-C 4 -alkoxycarbonyl; wfc 

any aryl or heteroaryl residue may be substuted with CWalkyl, 
C^-alkoxy, Ci^-alkyWiio, halogen, trifluoromethyi, trifluoromethoxy 
or cyano; 

R 2 and R 3 each, independently, represent H or CH 3 ; and 

R 4 and R 5 each, independently, represent H, halogen, methyl, or 

together with the ring, to which carbon atoms they are attached, form a \H- 

quinoxalin-2-one nucleus; 

with an alkali metal or alkaline earth metal basic salt, in aqueous media, at 25 
to 1 50 °C, to produce a compound of formula (V), 
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H 




R 1 



00 



R 1 is H or Ci^-aDcyl, aryl-Ci-C 3 -aIkyi, hetcroaryi-Ci-C 3 -alkyl, 2- 
hydroxyethyl, methoxy-C 2 -C4-aIkyI, or Ci-C4-alkoxycaibonyl; wherein 

any aryl or heteroaryl residue may be substuted with Ci^-alkyl, 
Ci-4-alkoxy, Cj^-alkylthio, halogen, trifluoromethyl, trifluoromethoxy 
or cyano; 

R 2 and R 3 each, independently, represent H or CH3; and 

R 4 and R 5 each, independently, represent H, halogen, methyl, or 

together with the ring, to which carbon atoms they are attached, form a \H- 

cpiinoxalin-2-one nucleus; 

followed by N-alkylation of the compound of formula (V) by reaction with a 
compound of formula (VI), 



R'-CH 2 -(CH 2 )-Y 



« •» * 
■ * 



wherein 

nisO, 1,2, 3 or 4; 

Y is a leaving group; and 

R 6 represents aryloxy, hetcroaryioxy, arylthio, heteroaryithio, aryl- 
NH, heteroaryl-NH, aryl, or heteroaryl; and 

wherein any aryl or heteroaryl residue, alone or as part of 
another group, may be unsubstituted or substituted. Where substituted, 
one, two, three, four or five substituents may be present, preferably 
one or two for non-halogen substituents, and are independently 
selected from aryl, aryi-Ci-2-alkyl, aryicarbonyl, heteroaryl, 
hetero aryl-C 1 _ 2 -alkyL, heteroarylcarbonyl, aryloxy, heteroaryloxy, 
arylthio, heteroaryithio, arylamino, heteroarylamino, C«-cycloalkyl, 
Ca-6-cycloalkyloxy, C 3 ^-cycioaIkylcarbonyl, CWalkyl, C 2 -*-alkanoyl, 
C 2 -6-alkynyl, Ci^-alkenyl, or fluoro-Cw-alkyloxy, halogen, 



2002 07/19 15:23 FAl 46 8 697 35 03 BIOVITOJM PATENTS 

BV-1031SE 46 8 697 35 03 



PRV KASSAN ^flJW^ ^.,,.,1 

-07- 1 S i 

Huvudfcxen Kocson I 



V 



10 



trifluoromethyi, uitco, cyan , trifluoromethoxy, trifluoromethylthio, 
d-e-alkoxy, Ci^-alkylthio, Ci^alkyiamino, Ci^alkyiamino, 

hydroxy or oxo; 

wherein any aryl or heteroaryl residue as substituents 

on aryl or heteroaryl, alone or as part of another group, in turn 
may be substituted in one or more positions, preferably one, 
independently of each other by Ci^-alkyl, Ci-4-aDcoxy 5 Cm- 
alkyithio, halogen, trifluoromethyl, trifluoromefhoxy, or 
cyano; 

in the presence of a base m a suitable solvent at an elevated temperature. 



24. A method according to claim 23 for the preparation of compounds of formula 
(I) where R l is H, wherein R 1 in the conresponding intermediate of formula 
(V) is a protecting group selected from tert-butoxycarbonyl (t-BOQ or trityl. 
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ABSTRACT 



Compounds of the general formula (I): 




R 1 



(D 

wherein R 1 , R 2 , R 3 and R 4 are as described in the specification. 

Further included are pharmaceutical compositions comprising the compounds, 
processes for their preparation, as well as the use of the compounds for the preparation of 
a medicament for the treatment of 5-HT2A receptor-related medical conditions. 
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